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In  accordance v /ith  re g u la t io n s  6 and 
1U fo r  the Degree o f P h ilo so p h ise  D octor o f the 
U n iv e rs ity  o f W ales, i t  i s  c e r t i f i e d  th a t  the  
d i s s e r t a t io n  "C o n tr ib u tio n s  to  the  P le is to c e n e  
Geomorphology o f the  Middle and Lower Usk V alley" 
i s  the r e s u l t  o f the  c a n d id a te ’ s own in v e s t ig a t io n s ,  
and th a t  the  d i s s e r t a t io n  has n o t been accep ted  in  
substance fo r  any deg ree , and i s  n o t be ing  con­
c u r re n tly  su b m itted  in  can d id a tu re  fo r  any deg ree .




An in v e s t ig a t io n  o f th e  landfo rm s o f  th e  M iddle 
and xower Usk9 based p r im a r i ly  on m orpho log ica l mapping*
Three g la o ia l  advances a re  re c o g n ise d !  an 9Upper 
Usk maximum* (p ro b ab ly  co m p o site )! a  9Vale o f  Gwent 
Maximum9| and a  9L a s t G la c ia l  Advance99 th e  e q u iv a le n t 
o f  th e  9Newer D r i f t 9 advance o f  C harlesw orth* The Vale 
o f  Gwent maximum i s  marked by a  t n i n 9 f e a tu r e l e s s  d r i f t  
e x te n d in g  to  ila n g y b i*  I t s  p o s i t io n  r e l a t i v e  to  th e  
p r e s e n t  v a l le y  form su g g e s ts  t h a t  th e  advance re s p o n s ib le  
was s e p a ra te d  from  th e  l a s t  G la o ia l Advance by o n ly  an 
i n t e r s t a d i a l*  The Vale o f  Gwent Maximum and th e  x^ast 
G la c ia l  Advance a re  th e re fo r e  a s c r ib e d  to  th e  E a rly  and 
l a t e  <V eichseiianf and th e  Upper Usk Maximum to  th e  Gipping* 
There i s  no sound ev id en ce  f o r  an 9O lder D r i f t 9 ic e  
advance in  th e  Vale o f  Gwent*
P rev io u s  th e o r ie s  to  accoun t f o r  anom alies in  th e  
Usk d ra in a g e  a re  review ed* I t  i s  su g g ested  tn a t  an  e a r ly  
su b seq u en t d ra in a g e  c o n c e n tra te d  on th e  M iddle tfye was 
d is ru p te d  by t r a n s f lu e n t  ic e  e ro s io n  d u rin g  th e  Upper 
Usk maximum G la c ia tio n *  The ro u te  so e s ta b l is h e d  th ro u g h  
th e  P f o r e s t  Paw r/j& ack M ountains sc a rp  was deepened
i i i
f l u v i a l l y  d u rin g  th e  Ip sw ic h ia n , and s u f f i c i e n t l y  w e ll 
developed to  co n fin e  th e  L a s t G la c ia l  Advance , which was 
e s s e n t i a l l y  a  v a l le y  g la c i a t io n ,  le a v in g  th e  L lan g o rse  -  
i . ly n f i  B asin  as a  l a r g e ly  u n g la c ia te d  e n c la v e .
Above L langyb i r i v e r  t e r r a c e s  have been l a r g e ly  
removed by g l a c i a l  a c t i v i t y ,  b u t te r r a c e  mapping down­
stream  en ab led  c o r r e la t io n  w ith  th e  Severn te r r a c e  
sequence , and l e n t  su p p o rt to  th e  su g g ested  tw o-phase 
W eich se lian  advance o f th e  ic e  in to  th e  V ale. C o lla t io n  
o f b o re -h o le  re c o rd s  from  abou t th e  r i v e r  mouth en ab led  
p lo t t i n g  o f th e  ro ck -h ead  c o n to u rs , and d is c u s s io n  o f  
th e  o v e r ly in g  s u p e r f i c i a l  d e p o s i ts .
An Appendix d is c u s s e s  th e  g l a c i a l  morphology o f  
p a r t  o f  th e  M iddle iflfye (Llysw en -  Hay-on-Wye), w ith  
p a r t i c u l a r  re fe re n c e  to  te r r a c e d  outw ash d e p o s its  and 
m e ltw a te r channels*  The c o n t r a s t  w ith  th e  Usk su g g e s ts  
t h a t  th e  Wye was a more s ig n i f i c a n t  ic e  d i s t r i b u t a r y .
PREFACE
The i n i t i a l  work in  p re p a ra t io n  f o r  t h i s  t h e s i s  
was c a r r ie d  o u t d u rin g  a  p e rio d  (1957-60) o f p o s t­
g ra d u a te  s tu d y  in  th e  D epartm ent o f  Geography o f  
th e  U n iv e rs i ty  C o llege  o f Swansea u n d er th e  su p e r­
v is io n  o f Miss G.E. Groom. I  was a s s i s t e d  f in a n c ia l l y  
by th e  award o f  a  S ta te  S tu d e n tsh ip  by th e  id in is try  
o f  K d u ca tio n 9 and f o r  a  s h o r t  p e r io d  by an award 
from th e  Welsh Church D ise s ta b lish m e n t Fund admin­
i s t e r e d  by th e  Monmouthshire County C o u n c il. I  would 
l i k e  to  re c o rd  my a p p re c ia t io n  o f t h i s  a s s i s ta n c e .
The problem s r a is e d  d u rin g  t h i s  p e rio d  o f f u l l ­
tim e re s e a rc h  seemed more overwhelm ing th a n  th o se  
so lv e d . A f te r  appoin tm ent to  an academ ic p o s t in  
1963 1 was a b le  to  spend a f u r th e r  p e r io d  in  th e  f i e l d ,  
w h i ls t  w r itin g -u p  was f a c i l i t a t e d  by a s a b b a t ic a l  
term  sp e n t a t  th e  U n iv e rs i ty  C o llege o f  Swansea in  
th e  autumn o f 1966. R esidence in  West A fric a  s in c e  
1963 h a s , however, meant th a t  p a r t i c u l a r  problem s 
which m ight p r o f i t a b ly  have been in v e s t ig a te d  f u r th e r  
in  th e  f i e l d ,  have had to  be ig n o re d . Access to  
c e r t a in  r e le v a n t  p u b l ic a t io n s  has a lso  been a problem ,
v -
w h ils t  a n a ly s is  o f  th e  P le is to c e n e  G la c ia tio n  o f  a 
p a r t  o f  B r i ta in  a c q u ire s  a  c e r t a in  u n r e a l i ty  -  even 
i r r e le v a n c e  -  i n  th e  t r o p ic a l
Of th e  numerous in d iv id u a ls  who a s s i s t e d  a t  
v a r io u s  tim e s , I  should  l i k e  to  m ention th e  Rev. 1 .3 .  
M'Caw, who k in d ly  lo an ed  h ie  o n e -in ch  g e o lo g ic a l map 
o f  th e  Black M ountains f o r  copying) Mr* T.R. Owen o f  
the  Geology D epartm ent, U n iv e rs ity  C o llege o f Swansea)
D r. R. Absalom o f  tn e  Newport Borough Museum) D r .  P.J .  
N orth and Mr. Emlyn Evans o f th e  N a tio n a l Museum o f 
W ales, C a rd if f )  and D r. I s i e s  S trach a n  o f th e  U n iv e rs ity  
o f  Birmingham.
The in fo rm a tio n  upon which C hapter 12 i s  based 
was k in d ly  su p p lie d  by o f f i c i a l s  o f  th e  C e n tra l E lec­
t r i c i t y  Board (M idlands P ro je c t  Group)) Newport Borough 
E n g in ee rin g  D epartm ent) Newport and South Monmouthshire 
W ater Board) R ichard  Thomas and B aldw ins, i . t a . ,  Spencer 
A'orks) M ott, Hay and Anderson (C o n su ltin g  E ng ineers f o r  
th e  George S t r e e t  B rid g e)) S i r  Owen W illiam s and P a r tn e r s  
(C o n su ltin g  E n g in ee rs , Newport ly -p a a s  Road); ana th e  
South tia ie s  Docks O f f ic e , P a rry . P ig . 22 i s  baaed on 
in fo rm a tio n  su p p lie d  by R ondel, Palm er & f r i t t o n ,  Con­
s u l t i n g  E n g in eers  f o r  th e  'H eads o f  th e  / a l l e y s  Road9*
(S tag e  1 ) .
F ig u re s  27-43 arid 45 were redraw n by Mr* S .J .A . 
N elson , C a rto g ra p h e r in  th e  D epartm ent o f  Geography, 
Fourah Bay C o lleg e . A ll o th e rs  were drawn by th e  
a u th o r . The plSjjtographic work was c a r r ie d  ou t a t  Swansea 
by Mr. K. Jones and Mr. E. P r ic e ,  and th e  ty p in g  was 
done la r g e ly  by M ss  S .C . H eathco te  Sm ith . I  am g r a t e ­
f u l  f o r  th e  h e lp  o f a l l  th e se  p e o p le .
1 shou ld  l i k e  to  th an k  my s u p e rv is o r ,  M s s  G.E. 
Groom, f o r  co n tin u ed  i n t e r e s t  under d i f f i c u l t  circum ­
s ta n c e s .  Above a l l  1 should  l i k e  to  acknowledge th e  
u n f a i l in g  h e lp  and encouragem ent o f my w ife  and p a r e n ts .
G.J.W .
D epartm ent o f  Geography, 
Fourah Bay C o lleg e , 
U n iv e rs i ty  o f S ie r r a  Leone.
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The broken l in e  (6 ) shows, by com parison, th e  
curve fo r  the  T regare g la c io - f lu v ia l  d e p o s i t .
48* Cumulative curve fo r  the  G lasbury t i l l  (No. 7)* 
O verlay: G ilw ern (No. 3) cum ulative cu rv e .
48a . Averaged cum ulative curve fo r  th e  G lasbury
(No. 7) and Upper Usk (L la n s a n tf f ra e d , No. 1) 
t i l l s *  O verlay : cum ulative curve fo r  Capel 
Ed t i l l  (No. 5 ) .
49* C lytha r i v e r  bank: p r o f i l e .
50. The Middle Wye: e x t ra c t  from Ordnance Survey 
One-Inch map (S heet 141# B recon).
-  xv i -
Pig* 51* Some a sp e c ts  o f  th e  morphology o f  the  Wye 
v a l le y  between Llyswen and Hay-on-Wye*
52* R e l ie f  and d ra in ag e  o f  th e  Clyro-Hay-On-Wye a re a .
53. Diagram to  i l l u s t r a t e  the o r ig in  o f  th e  p re se n t 
v a l le y  form a t  Hay-on-Wye.
54* The lo c a tio n  o f m eltw ater channels on th e  low est 
s te p  o f  th e  scarp  between T a lg a r th  and Hay-on-Wye.
55* The v a l le y  o f  th e  Nant Y sg a llen : some a sp e c ts  
o f  i t s  morphology*
56* M eltw ater channels in  the  Y sga llen  v a lley *
(A) Diagram showing r e la t io n s h ip s ;  (B) Suggested 
sequence o f o ccu p a tio n .
57* A spects o f  th e  morphology o f  th e  Llyswen -  T al­
g a r th  a re a .
58. The South-E ast B orderland : e x t r a c t  from the  
Ordnance Survey 1:250,000 map, F i f th  E d it io n ,
1960 (Sheet 12, South W ales).
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The Buckland d e l t a .
The T alybont d e l t a .
View u p -v a lle y  from n ea r Buckland showing the 
Buckland moraine and aggraded f lo o r  o f  the  
v a l le y  about T a ly b o n t.
The L la n d d e tt i  gorge from the  s o u th -e a s t .
E n trance o f th e  Usk to  the  L la n d d e tt i  go rge.
S urface  o f kame te r r a c e  above Pen y b o n tf 
L lan g y n id r: lo o k in g  up v a l le y .
R iver te r ra c e  o f  Usk (5 in  F ig . 17) end b lu f f  
form ing sou thern  end o f kame te r r a c e  in  the  
R h iango ll v a l le y .
T errace  forms in  Glan-Usk P a rk .
Large ic e - t r a n s p o r te d  b o u ld e r on n o r th  f la n k  
o f  Myarth H i l l  a t  550 f t .  O.D.
Bench on the  e a s te rn  s id e  o f th e  R h ian g o ll 
a t  P en -y r-w y rlo d .
Confluence o f  th e  Grwyne Fechan and Grwyne 
Fawr n ea r L lan b ed r.
Bench on the  sou th  s id e  o f  th e  Usk a t  G ovilon.
I l l - s o r t e d  sands and g ra v e ls  ty p ic a l  o f  d e p o s its  
in  the  Abergavenny a re a .
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P late 14. Surface o f kame te r r a c e  a t C a s tle  A rnold, 
viewed from above.
15. View ac ro ss  the  Uek v a lle y  tow ards L lax ie llen .
16. Cemented g la c io - f lu v i a l  g ra v e l a t  base o f 
kame te r ra c e  n ea r L lan g a tto ck  Lodge.
17* Hummocky moraine a t  Brynderwen.
18. T erraced  d is s e c t io n  o f v a lle y  t r a i n  below
Kemeys Commander.
19» T regare P i t :  ic e  c o n ta c t ,  s t r a t i f i e d  d r i f t .
20. Lens o f  r o l le d  co a l fragm ents in  f in e  g ra v e l
and sand a t  T regare P i t .
21• T errace-capped  spur a t Tredunnock v i l la g e
(Tredunnock T e r ra c e ) .
22. The Usk a t  C aerleon : m eandering, t i d a l  stream  
w ith  an aggraded v a lle y  f lo o r .
23* G eneral view o f the  C lytha r iv e r  bank exposure 
from o p p o site  bank o f  r iv e r  (1 9 6 6 ).
24* C lytha r i v e r  bank exposure in  i 960 showing t r e e  
tru n k  embedded in  ledge o f tough p e a ty  c la y , 
from which o v e rly in g  d e p o s its  had been eroded 
by the  r i v e r .
25* C lytha r i v e r  bank exposure (1960): d e t a i l  o f
c le a re d  s e c t io n  (P ig . 49)*
2 6 . C ly tha r i v e r  bank exposure: eroded remnant o f  
p e a t and wood la y e r  in  1966 .
27* Cracked p eb b les  from Twyn-y-Cregen.
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P la te  28. Old g ra v e l working a t  Twyn-y-Cregen from 
which cracked  pebb les  were re c o v e re d ,
29* C leanly  cracked  pebb les  in  s i t u  (g la c io -  
f lu v i a l  g ra v e l a t  L lan g a tto ck -n ig h -U sk )•
30 , In c ip ie n t c irq u e  development on upper s tep  
o f B lack M ountains scarp  above F e lin d re .
31 • The Hay Cap from the W arren,
32 . S o lid  rock  exposure a t  W y e c liff ,
33• View up v a lle y  from m orain ic  b lockage o f th e  
v a lle y  a t  C ly ro ,
3km View a c ro ss  v a l le y  from n ea r P fordd Pawr,
35m Pen-y-gengl gorge: look ing  e a s t .
36 . T iruched m eltw ater channel: lo o k in g  N.N.E.
37* View up the  T iruched channel from the  kame 




The a rea  covered in  t h i s  s tudy  i s  shown in  f i g  1.
I t  l i e s  in  th e  sou th  e a s te rn  p a r t  o f W ales, and in c lu d e s  
th e  g r e a te r  p a r t  o f th e  d ra in ag e  b a s in  o f th e  r i v e r  Usk 
downstream of Brecon, w h ils t  an Appendix V d e a ls  w ith  a 
sample a re a  of th e  m iddle p a r t  o f the  a d jo in in g  v a l le y  
o f th e  r i v e r  Wye.
The f i e l d  work upon which th i s  s tudy  i s  based  was 
commenced in  th e  sp r in g  o f 1958. The re se a rc h  p ro je c t  
as i n i t i a l l y  envisaged  was a study  o f th e  denudation  
chronology o f th e  Usk v a l le y  in  th e  fa sh io n  th a t  th e  
ne ighbouring  upper Wye had been s tu d ie d  by R ice (195U)> 
and the  V ale o f Glamorgan by D r is c o ll  (1953)* Denud­
a t io n a l  s tu d ie s  had p re v io u s ly  been made o f  p a r t s  o f the  
Usk d ra in ag e  b a s in  by MfCaw (1936), C larke (1936)
George (1942) and O.T. Jones (1951)* In  g e n e ra l th e se  
works had only d e a l t  w ith  the  a rea  in  a summary fa sh io n , 
la c k in g  d e t ia le d  f i e l d  a n a ly s is  ( e .g .  O.T. Jo n e s ) , 
or had been confined  to  upland re g io n s  d ra in ed  by 
t r i b u ta r y  stream s ( e .g .  th e  Black M ountains, s tu d ie d
in  d e t a i l  by M’Caw), and were n o t, th e re fo re ,  r e p re s e n t­
a t iv e  of th e  Usk as a whole.
E xperience gained  du rin g  th e  f i r s t  f i e l d  season 
showed th a t  th e  re s e a rc h  p r o je c t ,  as o r ig in a l ly  con­
ce iv ed , could  n o t be c a r r ie d  o u t. The c o n tr ib u tio n  of 
th e  P le is to c e n e  G la c ia tio n  to  tL* ue e n t day landform s 
had been u n d eres tim a ted , and d e ta i le d  f i e l d  mapping 
showed th a t  evidence o f p r e - g la c ia l  d en u d a tio n a l ep iso d es  
was ex trem ely  fragm en tary  a t  the  low er le v e ls  w ith in  
the  Usk v a l le y ,  and th a t  o f i t s  major t r i b u t a r i e s ,  and 
s u b s id ia ry  in  im portance to  lan&formr o f g la c ia l  o rig in #  
As a reco n n a isan ce  survey o f th e  e ro s io n  su rfa c e s  o f 
th e  reg io n  had been made by Brown (1956), and in  th e  
w r i t e r ’ s o p in io n  f u r th e r ,  d e ta i le d  study  of th e  h ig h e r 
le v e l  e ro s io n a l f e a tu re s  would tend  to  be n eg a tiv e  in  
t h e i r  f in d in g s , i t  was decided  to  c o n c e n tra te  the  en­
q u iry  on the  P le is to c e n e  developm ent o f th e  re g io n , to  
which v i r t u a l l y  no a t te n t io n  had been g iven  fo r  most 
of th e  a rea  s in ce  th e  work o f O ff ic e rs  o f th e  Geo­
lo g ic a l  Survey a t  th e  tu rn  of th e  cen tu ry .
Work commenced in  th e  re g io n  about Abergavenny, th e  
sm all Clydach v a l le y ,  co n flu e n t w ith  th e  Usk a t  G ilw ern, 
a few m iles  upstream , hav ing  been th e  su b je c t of the  
w r i t e r ’ s B ach e lo r’ s degree d i s s e r t a t io n  (W illiam s, 1957)*
I n i t i a l  co n fu s io n  as  to  th e  o b je c t iv e s  o f  th e  work, 
and th e  r e l a t i v e l y  slow e x te n s io n  o f coverage o f th e  
d e ta i le d  f i e l d  mapping, made i t  obvious th a t  th e  o r ig in a l  
p la n  to  survey  th e  whole o f  th e  r i v e r  b a s in  would n o t be 
f e a s ib l e ,  and work was f i r s t  c o n c e n tra te d  on t h a t  p a r t  o f  
th e  v a l le y  e x ten d in g  downstream from Brecon to  th e  l i m i t  
o f  th e  1Newer D r i f t 1 d e p o s i t s ,  a s  mapped by th e  G eo lo g ica l 
S urvey , which la y  i n  th e  v i c i n i t y  o f  Usk ( f ig *  9)*
A re co n n a isa n ce  o f  th e  v a l le y  below th e  *Newer D rif t*  
m argin showed, e x p e c te d ly , th a t  th e  landform s th e re  were
o f  a  q u i te  d i f f e r e n t  c h a ra c te r  to  th o se  p re v io u s ly  mapped*
w ith in  th e  Newer D r i f t  sp re a d , and i t  was a t  f i r s t  d ec id ed  
n o t to  ex tend  th e  s tu d y  downstream o f  Usk to  th e  r i v e r  
mouth* Conc.LU3ions based on mapping upstream  o f  Usk were 
found , how ever, to  be u n s a t i s f a c to r y ,  and th e  a re a  to  th e  
so u th  was re-exam ined  in  the  summer o f 1963, in  a d d i t io n  
to  th e  c o l l a t i o n  o f b o re -h o le  re c o rd s  f o r  th e  a re a  abou t 
th e  r i v e r  mouth* A lthough f i e l d  mapping below Usk was 
n o t as  e x h a u s tiv e  as e a r l i e r  mapping had been, mapping 
being  more s e l e c t i v e ,  i t  enab led  th e  e s ta b lish m e n t o f  a  
r iv e r in e  e ro s io n a l  sequence f o r  th a t  p a r t ,  t i e d  i n  as 
f a r  as was p o s s ib le  w ith  e v en ts  in  th e  u pper p a r t  o f
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th e  b a s in , which, combined w ith  evidence of sea le v e l  
f lu c tu a t io n s  in d ic a te d  by th e  b u r ie d  channels and super­
f i c i a l  d e p o s its  a t  th e  r i v e r  mouth (C hapter 12 ), could  
be t e n ta t i v e ly  c o r re la te d  w ith  the  sequence e s ta b l is h e d  
by W ills  (1938) *nd e la b o ra te d  by B eck lnsale  and R ich­
ardson (1964) fo r  th e  low er Severn v a l le y .
The approach o f t h i s  work i s  e s s e n t i a l ly  morph­
o lo g ic a l ,  T h is  i s  in  p a r t  a r e f l e c t io n  o f th e  p e rio d  
in  which the  p ro je c t  was commenced, when geomorphOl- 
o g is ts  were much concerned w ith  te ch n iq u es  o f morph­
o lo g ic a l  mapping, and th e  q u a n t i ta t iv e  tech n iq u es  
c u r r e n t ly  favoured  had n o t been w idely used! no r 
was equipment g e n e ra lly  a v a i la b le ,  Kven so , i t  i s  s t i l l  
co n sid e red  th a t  th e  p re p a ra tio n  o f  a d i s t r i b u t io n  map 
showing the  m ajor m orphological c h a r a c te r i s t i c s  o f  th e  
a rea  under study  i s  a prim e ta s k  o f th e  geom orphologist 
engaged in  re g io n a l s tu d ie s ,  a lth o u g h  th e  im portance 
o f q u a n t i ta t iv e  te ch n iq u es  i s  re co g n ised , and i t  i s  
r e g r e t te d  th a t  g re a te r  use o f such methods was n o t 
p o s s ib le .
M orphological mapping was c a r r ie d  out a t  a s c a le  
o f  1 j10,560 in  th e  f i e l d ,  th e  m orphological and d is ­
t r i b u t io n  maps which i l l u s t r a t e  t h i s  work b e in g  reduced 
d i r e c t l y  from th a t  s c a le .  The s ty le  of mapping adopted
was a development o f a s ty le  used  d u rin g  undergraduate  
t r a in in g  a t  th e  U n iv e rs ity  C o lle y  o f Swansea, The 
tech n iq u e  and s ty le  o f m orphological mapping developed 
in  th e  south  Pennines "by members o f th e  S h e f f ie ld  
Departm ent o f Geography and o u tl in e d  by W aters (1958) 
was i n i t i a l l y  used , b u t d isc a rd e d  in  favou r o f the  
s im p le r, p e rso n a l s ty l e .  The d isadvan tage  o f W ater1s 
scheme may be summarized b r i e f l y ,
1 , The scheme i s  so d e ta i le d ,  in c lu d in g  c l a s s i f i c a t i o n  
o f s lo p e , and th e  mapping o f in f le x io n s  o f slope* 
th a t  th e  a rea  which might be covered u s in g  th i s
tech n iq u e  by one p erso n , was r e l a t i v e l y  l im ite d .  
The r e tu rn s  from th e  use of th i s  tech n iq u e  d id  
n o t seem to  j u s t i f y  th e  a d d it io n a l  ex p en d itu re  o f 
tim e invo lved ,
2, The major weakness o f W ater*s scheme was co n sid ered  
to  be th e  in c lu s io n  o f s lope in f le x io n s .  Exper­
ien ce  showed th a t  th e  p lo t t in g  o f such in f le x io n s  
was ex trem ely  d i f f i c u l t  and tim e consuming in  th e  
f i e l d ,  and th a t  the  f in is h e d  map i s ,  as a r e s u l t ,  
h ig h ly  s u b je c t iv e . The number o f slope  in f le x io n s  
th a t  7/ctuld be id e n t i f ie d  by two, e q u a lly  capable
* A curved segment o f s lope  (o r m orphological d is c o n t in u i ty )  
bounding a slope f a c e t .  W aters su g g es ts  (1958, 13) th a t  
i t  should be shown "by means of a broken l in e  b is e c t in g  
th e  l i n e a r  zone over which th e  d is c o n t in u i ty  e x te n d s" ,
i
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o b se rv e rs  would v ary  acco rd ing  to  in d iv id u a l assesm ent 
o f th e  im portance of minor slope  changes, and s is o  
acco rd in g  to  th e  d i r e c t io n  o f approach in  th e  f i e l d  
to  th e  u n i t  o f lan d  b e in g  surveyed . To c a rry  out a 
survey  of t h i s  d e t a i l  as o b je c t iv e ly  as p o s s ib le , 
s e v e ra l o b se rv a tio n  p o in ts  a re  needed fo r  each l in e  
o f s lope in f le x io n  p lo t te d  on the  map.
3. The f in is h e d  map produced acco rd ing  to  Water*s scheme 
was co n sid e red  to  c o n ta in  such a mass o f d e t a i l  th a t  
m ajor m orphological c o n tra s ts  were l o s t ,  and in t e r ­
p r e ta t io n  was only  p o s s ib le  a f t e r  d e ta i le d  and c lo se  
s tu d y . The scheme adopted in  t h i s  work, i t  i s  hoped, 
g iv es  a qu ick , g ra p h ic a l im pression  o f th e  landform s 
under rev iew , w ith o u t commensurate lo s s  o f d e t a i l .
h* A lthough W ater’ s scheme, w ith  th e  d isad v an tag esm.
o u tl in e d  above, worked reaso n ab ly  w ell in  upland 
a re a s , e s p e c ia l ly  where s t r u c tu r a l  c o n tro l o f r e l i e f  
was e v id en t (and i t  had been developed i n i t i a l l y  in  
such an a r e a ) ,  in  a re a s  where g la c ia l  d e p o s itio n  had 
been dom inant, the  scheme broke down a l to g e th e r .  
D ep o sits  o f hummocky m oraine’ c h a ra c te r is e d  by ever 
changing an g les  and a sp e c t o f s lo p e  d e f ie d  d e f in i t io n  
by th e  W aters1 scheme, and ex perience  showed th a t  such
a re a s  were b e s t  shown on a  map by p lo t t in g  th e  
c r e s t  l i n e s  o f  in d iv id u a l  r id g e s  by means o f  a 
s in g le  l in e *  The o r ie n ta t io n  o f th e  r id g e s  became 
c l e a r ly  e v id e n t u s in g  t h i s  m ethod, a lth o u g h  th e  
l a t e r a l  e x te n t  and h e ig h t  o f  in d iv id u a l  r id g e s  
was n o t defined*  An a ttem p t to  p lo t  th e  l a t e r a l  
e x te n t  o f  each  r id g e  was made, bu t excep t where 
r id g e s  were developed  in  r e l a t i v e  i s o l a t i o n ,  d i s t i n c t  
from each  o th e r ,  and t h i s  o ccu rs  i n  on ly  a  m in o rity  
o f c a s e s ,  t h i s  method proved im p ra c tic a l*  In  a re a s  
o f  hummocky d r i f t  e s p e c ia l ly ,  th e  d e f in i t io n  by 
c r e s t  l i n e s  was much p re fe rre d *  In  r e t r o s p e c t ,  
th e  absence o f  any c a te g o r ie s  o f  r id g e  h e ig h t was 
p ro b ab ly  a m is ta k e , a lth o u g h  d i f f i c u l t y  in  ap p ly in g  
any c l a s s i f i c a t i o n  in  a re a s  o f  hummocky d r i f t  can 
be fo reseen *
The system  o f  m orpho log ica l mapping to  be d e sc r ib e d  
in  d e t a i l  i n  C hapter seven ( in t ro d u c to ry  s e c t io n )  was 
th e re fo re  used  i n  p re fe re n c e  to  p u b lish e d  schemes a v a i l ­
a b le  when f i e l d  work was s ta r te d *  A lthough th e  scheme 
i n i t i a l l y  developed a t  S h e f f ie ld  has s in c e  been e la b o r ­
a te d ,  and i t s  u se  ex tended  to  c e r t a in  o th e r  p a r t s  o f 
B r i ta in  and o v e rse a s  by i t s  a d h e re n ts , i t  has n o t been 
f e l t  n e c e ssa ry  to  q u a l i f y  any o f  th e  r e s e r v a t io n s  h e ld  in  
1956* Of in c re a s in g  th e  com plex ity  o f th e  mapping schem es,
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the  p o s s i b i l i t y  of producing  a morphologic 1 r»ap coverage 
o f  the  B r i t i s h  I s l e s ,  end o f n o n -p ro fe s s io n a l  i n t e r e s t  
and p a r t i c i p a t i o n  in  th e  scheme, appears  to  have been l o s t ,  
w h i ls t  th e  i n t e r e s t  o f  geom orphologists g e n e ra l ly  has 
tu rn ed  to  more obv iously  p ro d u c tiv e  f ie ld s *  G la c ia l  
morphology i s ,  however, r e c e iv in g  an in c re a s in g  amount 
of a t t e n t i o n ,  and a g e n e t ic  system of landform s mapping 
i s  be ing  w idely used in  t h i s  f i e l d  (e.g* S isso n s , 1958 
( a ) ,  P r ic e  1960 & 1963)* The p re s s in g  need here  would 
seem to  be f o r  s ta n d a r d i s a t io n  o f  symbols and mapping 
te ch n iq u es , w ithou t the move towards refinem ent and com­
p le x i ty  which seems to  have re ta rd e d  p ro g re ss  in  morph­
o lo g ic a l  mapping g e n e ra l ly .
I t  might be s t r e s s e d  a t  t h i s  p o in t  th a t  the  w r i t e r  
i s  aware of c e r t a i n  f e a tu re s  which do no t admit o f an 
e n t i r e l y  s a t i s f a c t o r y  e x p la n a tio n .  The aim of the  f i i d -  
v/ork was in  the f i r s t  in s ta n c e  to  produce an a c c u ra te  
map of th e  morphology of the  a re a .  W hilst g e n e t ic  con­
s id e r a t io n s  were always in  mind in  the  f i e l d ,  many 
f e a tu r e s  could no t a t  t h a t  s tag e  be e a s i l y  p ig e o n ­
h o le d 1. They were, n e v e r th e le s s ,  mapped, and appear on 
the  m orphological maps i l l u s t r a t i n g  t h i s  work. The o r ig in  
o f  some became ev id en t w ith  in c re a s in g  f a m i l i a r i t y  w ith
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th e  t e r r a i n ,  h u t o th e rs  remain problem m atical, and as 
such a re  d isc u sse d  in  the  t e x t .
A f a c to r  which has undoubtedly  c o n tr ib u te d  to  th e  
problems of i n t e r p r e t a t i o n  has been the lo c a t io n  of the  
study  a rea  f a i r l y  c lo se  to  th e  so u th e rn  l i m i t  o f P l e i s ­
tocene G la c ia t io n  in  th e  B r i t i s h  I s l e s .  O bserva tions in  
o th e r ,  more n o r th e r ly ,  p a r t s  of B r i t a in  have shown t h a t  
g le d a l  landform s -  b o th  d e p o s i t !o n a l  and e ro s io n a l  -  a re  
f a r  more bo ld  th e re  than  in  the  Usk, and fo r  t h i s  reaso n , 
i n t e r p r e t i v e  problems in  the study a rea  have been more 
s e r io u s  than  might have been th e  case e lsew here . This 
m a tte r  has been g e n e ra l ly  h ig h l ig h te d  by th e  morpholo­
g ic a l  approach which was used .
F in a l ly ,  as a geographer i t  migjit be w ell to  em­
p h as ize  the  p o in t  t h a t  a lthough  geom orphologists a re  
tu rn in g  in c re a s in g ly  to  more q u a n t i t a t iv e  s tu d ie s  of 
1 ro c e ss  and form, the  im portance o f  r e g io n a l  s tu d ie s  
based on d e s c r ip t iv e  mapping rem ains.
I t  has no t been p o s s ib le  to  in d ic a te  a l l  the  p la c e  
names r e f e r r e d  to  in  the  t e x t  on the accompanying f ig u r e s ,  
and th e  r e le v a n t  one-inch  Ordnance Survey maps (Sheets  
1M (Brecon); 11+2 (H ere fo rd ); 15U (C a rd i f f ) ;  and 155 
( B r i s to l  and Newport)) should be a v a i la b le  fo r  consu l­
t a t i o n .  However, an e x t r a c t  from the  1:250,000 map
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(S h ee t 12) co v e rin g  th e  whole a r e a  o f  s tu d y  i s  p rov ided  
( f i g .  5 6 ) , w h i l s t  an e x t r a c t  from th e  One Inch  to  One 
Mile map co v e rin g  th e  Middle tfye ( f i g .  50) i l l u s t r a t e s  
Appendix V. The 1 :250 ,000  e x t r a c t  has  been p laced  a t  
th e  end o f  th e  second volume, and so c u t  t h a t  i t  may 
be l e f t  un fo lded  w ith  th e  most r e le v a n t  p a r t s  v i s i b l e  
w h i l s t  o th e r  s e c t io n s  a re  r e f e r r e d  t o .
-  10 -
CHAPTER 2.
RELIEF AND DRAINAGE *
I .  GENERAL.
The Usk r i s e s  on the f r e t t e d  north-*facing scarp  
of the  F f o r e s t  Fawr uplands o f C arm arthensh ire , and 
fo llo w s an a rcu a te  course to  the  s o u th - e a s t ,  to  empty 
in to  the  Severn E s tu a ry  n ea r  Newport. I t s  main 
t r i b u t a r i e s  d e r iv e  from the  uplands o f  so u th  Brecon­
s h i r e  and C arm arthensh ire . I t s  d ra inage  b a s in ,  shown 
in  f ig#  2 ( 672 sq# m i le s ) ,  has a s tra n g e  c o n s t r i c te d
shape, b e in g  most e x te n s iv e  in  i t s  headwater s e c t io n  
and n e a r  i t s  mouth. This u n d e r l in e s  the  f a c t  t h a t  the
Usk i s  in  c e r t a in  r e s p e c ts  i l l - d e f i n e d  as a v a l l e y ,  i t s
w atershed  in  many p la c e s  running a c ro ss  lo w -lev e l c o l s ,  
testim ony  to  form er ep isodes  o f r i v e r  d iv e r s io n ,  w h i ls t  
elsew here i t  s t r i d e s  along mountain r id g e  and scarp  edge.
The Usk v a l le y  can be d iv id ed  in to  th re e  m ajor
s e c t io n s  ( f ig .  4 ) :
1. The Lower Usk (Vale o f Gwent);
2# The Middle Usk, between Abergavenny and Brecon 
3* The Upper Usk, above Brecon.
-  11
This t h e s i s  v / i l l  he concerned only w ith  the  Middle and 
Lower Usk, a lth o u g h  in  c e r t a in  r e s p e c ts  the  b a s in  i s  
b e t t e r  t r e a t e d  as a whole, and in  the  in t ro d u c to ry  
s e c t io n s ,  r e fe re n c e  w i l l  thus  be made to  the w ider 
a re a .  An a ttem p t has been made ( f i g .  4 ) to  make a 
re g io n a l  su b d iv is io n  o f s o u th -e a s t  Wales which w i l l  
form the b a s i s  f o r  d is c u s s io n  of the  r e l i e f  and d ra in ­
age of the a re a .
2. RELIEF.
Below Brecon the Usk i s  running th rough  an 
i n t e r i o r  lowland a rea  ?/hich s t r e t c h e s  n o r th - e a s t  from 
the fo o t  o f the  Brecon Beacons through to  the Middle 
Wye and on to  the P la in  o f  H erefo rd . The Usk-Wye 
w atershed i s  here  a low range of h i l l s ,  reach in g  a 
maximum h e ig h t  of 1,250 f e e t  in  A l l t  y r  E s g a i r ,  and 
r i s i n g  d i r e c t l y  from the  v a l l e y  f l o o r .  Low c o ls ,  
250-300  f e e t  above the  v a l le y  f lo o r  le a d  over in to  the 
L langorse B asin  which i s  d ra in e d  by the  L ly n f i  in to  the  
Wye. To the  sou th  th e re  i s  a stepped r i s e  to  the 
Brecon Beacons (Pen y f a n ,  2906 f t . ) ,  p a r t  o f the 
F fo re s t  Fawr ran g e , the  sca rp  o f which i s  con tinued  in  
the w estern  and n o r th e rn  fa c e s  of the  B lack Mountains 
to  the  e a s t .  The Beacons show a deeply  d is s e c te d
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s c a r p - f a c e  w i t h  i m p r e s s i v e  c i r q u e - h e a d s  t o  t h e  v a l l e y s  
d r a i n i n g  o f f  i t *  The s c a r p  o f  t h e  B l a c k  M o u n t a in s  
s h o w s  a l e s s e r  d e g r e e  o f  d i s s e c t i o n ,  a l t h o u g h  t h e  
s t e p p e d  fo r m  o f  t h e  s c a r p  i s  h e r e  m ore  a p p a r e n t ,  w i t h  
t r e a d s  d e v e l o p e d  a t  a p p r o x i m a t e l y  5 0 0 ,  1 , 0 0 0  and  2 # 2 0 0  
f e e t  ( c r e s t ) *  The B l a c k  M o u n t a i n s ,  r i s i n g  t o  a maximum  
h e i g h t  o f  2,660 f e e t  i n  Waun P a c h ,  i s  a  m uch m ore e x t e n ­
s i v e  a r e a  o f  h i g h  g r o u n d  t h a n  t h e  B e a c o n s ,  w i t h  a s e r i e s  
o f  d e e p l y - i n c i s e d  s o u t h - e a s t e r l y  d r a i n i n g  v a l l e y s ,  
s e p a r a t e d  b y  h i g h  f l a t - c r e s t e d  r i d g e s *  I t  i s  a  
d i s s e c t e d  p l a t e a u ,  b r o k e n  i n  t h e  s o u t h  b y  t h e  n a r r o w  
c r o s s  v a l e  e x t e n d i n g  fr o m  t h e  U s k  v a l l e y  n e a r  C r i c k -  
h o w e l l  t o  t h e  Monnow v a l l e y  i n  t h e  e a s t *  To t h e  s o u t h  
o f  t h i s  i s  t h e  S u g a r  L o a f  (1,995 f e e t )  t o v / e r i n g  a b o v e  
t h e  U s k  a t  A b e r g a v e n n y *
The U sk  a t  C r i c k h o w e l l  i s  f l o w i n g  i n  a d e e p  b u t  
w id e  v a l l e y ,  s e p a r a t e d  fr o m  a s i m i l a r l y  w id e  p a r t  o f  
i t s  v a l l e y  d o w n s tr e a m  o f  B r e c o n  b y  a  g o r g e - l i k e  s e c t i o n  
( L l a n d e t t i  -  P e n r a y a r th )  d e v e l o p e d  w h e r e  t h e  r i v e r  c r o s s e s  
t h e  l i n e  o f  t h e  F f o r e o t  P a w r  -  B l a c k  M o u n t a in s  s c a r p *  To  
t h e  s o u t h  o f  t h i s  l i e s  t h e  u p l a n d s  o f  Mynydd L l a n g y n i d r  
an d  M ynydd L l a n g a t t w g ,  r i s i n g  t o  b e t w e e n  1650 and  1800 
f e e t  a n d  f o r m i n g  t h e  n o r t h - e a s t e r n  p a r t  o f  t h e  S o u t h  W a le s
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C o a lf ie ld *  The C o a l f ie ld  scarp  bounds the sou th  s id e  
of the  Usk v a l le y  between L langynidr and the Afon Lwyd 
v a l le y  a t  Pontypool, and in  th a t  d is ta n c e  i s  cu t by 
only one v a l le y  of im portance; th a t  of the  Clydach, 
d ra in in g  eastw ards to  the  Usk from Brynrnawr*
At Abergavenny the  Usk e n te r s  the  Vale o f  Gwent. 
This i s  ano ther i n t e r n a l  lowland, bounded by the  Coal­
f i e l d  sca rp  in  the  w es t,  the T re l le c h  P la te a u  and 
Wentwood r id g e  (South Monmouthshire Uplands) in  the  
e a s t  and so u th , and th e  North Monmouthshire Uplands 
to  the  north* The c e n tre  o f  the Vale i s  occupied by 
a h i l l  a rea  o f r e s i s t a n t  ro c k s , out by the  r i v e r  in to  
the Bettw s Kewydd and Llandegfedd H i l l s ,  ly in g  e a s t  
and west of the  r i v e r  r e s p e c t iv e ly .  The Llandegfedd 
H i l l s  a re  the most e x te n s iv e ,  and are  deeply  d is s e c te d  
by the  Sor Brook and i t s  t r i b u t a r i e s .  These h i l l  a re a s  
r i s e  to  between kOO and 600 f e e t  O.D*
The r i s e  to  the N orth Monmouthshire Uplands i s  
g rad u a l and i t  i s  no t easy  to  define  th e  margins o f  t h i s  
su b -re g io n . Much d is s e c te d ,  a lthough  w ith  g e n e ra l ly  
open v a l l e y s ,  the h ig h e s t  p o in ts  are  the  Ysgyryd Fawr 
n ea r  Abergavenny (1 ,596 f e e t )  and C ra ig  Syfy rdd in ,
-  14 -
overlooking  the  Monnow v a l le y  (1 ,389 f e e t ) .  In  the 
e a s t ,  the T re l le c h  P la te a u  i s  h u t p a r t  o f  the  l a r g e r  
F o re s t  of Dean P la te a u  and has an u n d u la tin g  su rfa c e  
between 800 and 1,000 f e e t  O.D. The scarp  has a 
g e n e ra l  so u th -w e s te r ly  t r e n d ,  a lth o u g h  w ith  a massive 
s e m i-c i r c u la r  sweep a t  the head of the P i l l  Brook n ea r  
Wolvesnewton. The h igh  ground i s  con tinued  in  the  
Wentwood R idge, p a r t  o f  the South Monmouthshire Uplands, 
which ta p e r s  e a s tw a rd s ,  lo o s in g  h e ig h t  towards Newport. 
I t  has a s te e p ly - s c a rp e d  n o r th - e a s t  f a c e ,  and r i s e s  to  
a maximum of 1 ,013 f e e t  in  Wentwood i t s e l f .  There i s  
a r a p id  f a l l  in  h e ig h t  southw ards, and a zone of mainly 
low -ly ing  land  i s  fo llow ed by the  A 48 tru n k  road , 
a lthough  broken h i l l  country  co n tin u es  sou th  of t h i s  
f o r  s e v e ra l  m ile s  b e fo re  the  C a ld ic o t Level i s  reached .
The s o u t h - e a s t e r n  p a r t  o f  t h e  v a l e  i s  c r o s s e d  by 
t h e  A fo n  Lw yd, w h i l s t  t h e  gap b e t w e e n  t h e  C o a l f i e l d  
s c a r p ,  h e r e  s w i n g i n g  w e s t ,  a n d  t h e  c o n t i n u a t i o n  o f  t h e  
W entw ood  R i d g e  a t  N e w p o r t  i s  f i l l e d  b y  a z o n e  o f  h i l l  
c o u n t r y  w i t h  r i d g e s  s h o w in g  e a s t - w e s t  a l i g n m e n t s .
The L e v e l s  o f  W e n t l o o g  a n d  C a l d i c o t  a r e  t r a c t s  of 
a r t i f i c i a l l y - d r a i n e d  e s t u a r i n e  m a r s h ,  only 2 0 - 2 5  f e e t  
a b o v e  O rd n a n ce  Datum.
3 .  DRAINAGE
The m a in  t r i b u t a r i e s  o f  t h e  U sk  r i s e  on Mynydd  
E p p y n t  (H on d d u , Y s c i r ,  B r a n  a n d  G i l i e n i )  a n d  on t h e  
F f o r e s t  F av/r  r a n g e  ( C r a i ,  S e n n i ,  T a r r e l l ,  C a e r f a n e l l ,  
and G r a w n o n ) .  O n ly  tw o  s t r e a m s  o f  i m p o r t a n c e  d r a i n  
o f f  t h e  C o a l f i e l d  ( C l y d a c h  a n d  A fo n  L v /y d ) ,  w h i l s t  t h e  
d r a i n a g e  o f  t h e  B l a c k  M o u n t a in s  i s  e q u a l l y  d i v i d e d  v / i t h  
t h e  W ye, t h e  U s k  r e c e i v i n g  t h e  Grwyne F a w r ,  Grwyne  
F e c h a n ,  R h i a n g o l l ,  an d  t h e  m i s f i t  G a v e n n y .  The o n l y  
o t h e r  t r i b u t a r i e s  o f  a n y  s i z e ,  a r e  t h e  O lw a y ,  B e r t h i n  
and  S o r  B r o o k ,  t h e  f i r s t  tw o  b e i n g  c o n f l u e n t  w i t h  t h e  
U sk  n e a r  U s k ,  t h e  l a t t e r  a t  Q a e r l e o n .
M o st  o f  t h e  l a r g e r  t r i b u t a r i e s  a r e  t h e r e f o r e  
c o n f l u e n t  w i t h  t h e  m a in  r i v e r  a b o v e  A b e r g a v e n n y  w h e r e  
t h e  r i v e r  i s  f l o w i n g  t h r o u g h  u p l a n d  a r e a s  r e c e i v i n g  h i g h  
r a i n f a l l  t o t a l s .  W h e r e ,  t o o ,  r e s i s t a n t  r o c k s  o u t c r o p ,  
f o r m i n g  u p l a n d  r e g i o n s ,  a c o n s i s t e n t  s o u t h - e a s t e r l y  o r  
s o u t h e r l y  t r e n d  i s  d i s p l a y e d  b y  l e f t - b a n k  t r i b u t a r i e s ,  
w h e r e a s  t h e  d r a i n a g e  p a t t e r n s  o f  l o w l a n d  a r e a s  o f  l e s s  
r e s i s t a n t  r o c k  sh o w  t r e n d s  w h ic h  c o n fo r m  m ore c l o s e l y  
w i t h  s t r u c t u r a l  p a t t e r n s .  The U s k  i t s e l f  c u t s  o b l i q u e l y  
a c r o s s  t h e  s o u t h - e a s t e r l y  t r e n d i n g  ( c o n s e q u e n t )  d r a i n a g e  
o v e r  m o s t  o f  i t s  c o u r s e ,  and  t h i s ,  c o m b in e d  w i t h  t h e  
l i m i t e d  d e v e lo p m e n t  o f  t h e  s o u t h  b a n k  t r i b u t a r i e s ,  h a s  
r a i s e d  p r o b l e m s  o f  t h e  a g e  and  o r i g i n  o f  t h e  U sk  a s  a 
m a j o r  r i v e r .




Knowledge o f the geology of the  middle and lower 
Usk v a r ie s  c o n s id e ra b ly .  W hils t the  e a r ly  maps of 
the G eo lo g ica l Survey c o n c e n tra te d  on the  C o a lf ie ld  
a rea  (o n e-in ch  sh e e ts  232 and 249)* mapping by 
Walnaley (1959) of the Usk S i l u r i a n  I n l i e r ,  and the 
p u b l ic a t io n  of sh e e ts  233 and 250 ( I 960 and 1958) of 
the G eo lo g ica l Survey One-inch s e r i e s  has c o n tr ib u te d  
co n s id e rab ly  to  our knowledge of the  s t r u c t u r e  and 
l i th o lo g y  of the p re -C a rb o n ife ro u s  s t r a t a  o f  the 
Vale o f Gwent. For the  a re a  n o r th  o f the  C o a l f ie ld ,  
in c lu d in g  the g r e a t e r  p a r t  o f  the  B lack  M ountains, 
the only p u b lish e d  g e o lo g ic a l  maps a v a i la b le  are  the 
’ Old S e r i e s ’ hand co lou red  sh e e ts  p u b lish e d  in  the l a t e  
19 th  C entury , a lthough  McCaw, us ing  unpublished  work of 
the  l a t e  Wickham King, has inc luded  in  h is  t h e s i s  
(M’ Caw, 1936) a sk e tc h  map o f the  geology o f  the  B lack  
Mountains on a one-inch  s c a le .
2 .  STRUCTURE.
In  sou th-w est B r i t a i n ,  th re e  main l i n e s  o f fo ld in g
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a r c  e v i d e n t ,  C a l e d o n o i d  (K E/SW ); A r m o r i c a n o i d  (S /w )  
and  M a l v e m o i d  (N/s), and  t h e s e  a r e  e v i d e n t  i n  t h e  
n o r t h ,  s o u t h  and  e a s t  o f  t h e  U sk  d r a i n a g e  b a s i n  
r e s p e c t i v e l y .  The o l d e s t  o f  t h e s e  i s  t h e  C a l e d o n o i d ,  
b e i n g  t h e  r e s u l t  o f  e a r t h  m o v e m e n ts  a t  t h e  e n d  o f  t h e  
S i l u r i a n ,  w h i l s t  t h e  A r m o r i c a n o i d  a n d  k a l v e r n o i d  a r e  
t h e  p r o d u c t  o f  t h e  H e r c y n i a n  o r o g e n y  a t  t h e  e n d  o f  t h e  
p a l a e o z o i c  p e r i o d .
D u r i n g  t h e  H e r c y n i a n  o r o g e n y ,  tw o  r e l a t i v e l y  s t a b l e  
b l o c k s  e x i s t e d  i n  t h i s  a r e a ,  fo r m e d  b y  t h e  Towy a n t i ­
c l i n e  and  t h e  i ! a l v e r n  r i d g e ,  a n o r t h - s o u t h  b a r r i e r  o f  
p r e - C a l e d o n i a n  a g e .  The i n t e r v e n i n g  w e d g e  o f  l a n d  w a s  
p r o t e c t e d  b y  t h e s e  f r o m  s e v e r e  f o l d i n g  d u r i n g  t h e  
H e r c y n i a n ,  and i s  t o d a y  c h a r a c t e r i s e d  b y  g e n t l y  d i p p i n g  
and  n e a r  h o r i z o n t a l l y  d i s p o s e d  s t r a t a ,  m a i n l y  o f  t h e  O ld  
Red S a n d s t o n e  S e r i e s .  The s t r u c t u r e  o f  t h i s  a r e a  i s  
sh o w n  i n  f i g .  6 .
The S o u t h  W a le s  C o a l f i e l d ,  i m m e d i a t e l y  t o  t h e  w e s t  
o f  t h e  V a l e  o f  Gwent i s  an  A r m o r i c a n o i d  s t r u c t u r e ,  
e l o n g a t e d  e a s t - w e s t .  E s s e n t i a l l y  a b a s i n  s t r u c t u r e  w i t h  
a num ber o f  m in o r  a n t i c l i n a l  a x e s  a r r a n g e d  e n  e c h e l o n ,  
t h e  s o u t h - f a c i n g  s c a r p  s w i n g s  n o r t h w a r d s  n e a r  R i s c a  t o
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fo rm  t h e  f i n e  e a s t - f a c i n g  s c a r p  o v e r l o o k i n g  t h e  V a l e  
o f  G went*
To t h e  e a s t  o f  t h e  V a l e  o f  G w ent l i e s  t h e  s m a l l e r  
F o r e s t  o f  D e a n  C o a l f i e l d ,  a  s t r u c t u r a l  b a s i n  w h i c h  l i e s  
n e a r  t o  t h e  i n t e r s e c t i o n  o f  t h e  A r m o r i c a n o i d  and  M a lv e r n -  
i a n  f o l d i n g  a x i s ,  a l t h o u g h  t h e  M a l v e r n o i d  t r e n d  i s  
d o m in a n t*
S e p a ra t in g  th e se  two C arbon iferous b a s in s  i s  the  
U sk  a n t i c l i n e ,  which cu lm inates  in  a f a u l t e d  p e r i c l i n e  
n ear  the  town of U s k ,  b r in g in g  up the  S i l u r i a n  s t r a t a  o f  
the  U s k  i n l i e r ,  th e  outcrop o f  which i 3 shown on f ig*  5 • 
This a n t i c l i n e ,  having  a n o r th - s o u th  M alvem ian  t r e n d  
w ith in  the V ale , i s  considered  by George (1955) to  con­
tin u e  u n in te r ru p te d ly  in to  the Roath p e r i c l i n e  near 
C a r d i f f ,  one of a number o f  e a s t-w e s t  f o ld s  arranged en 
echelon  in  the  o ld e r  s t r a t a  o f the  Vale o f  Glamorgan* 
Although the  major phase of movement r e s p o n s ib le  f o r  t h i s  
up fo ld  was the H ercynian , George has shown th a t  movement 
along t h i s  l i n e  can be d e te c te d  b e fo re  t h i s ,  and su g g es ts  
th a t  the  f o ld  was s i g n i f i c a n t l y  advanced in  growth b e fo re  
the end of C arbon ife rous tim es . He p o in t s  to  the f a c t  
t h a t  on the  T re l le c h  p la te a u  the Quartz Conglomerates
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(U p p er  D e v o n i a n )  t r a n s g r e s s  i n  p l a c e s  a c r o s s  t h e  
B r o w n s t o n e s  t o  r e s t  i n  o n e  a r e a  on t h e  s a n d s t o n e s  o f  
t h e  S t .  M au gh an f s  G r o u p . On t h e  w e s t  s i d e  o f  t h e  
a n t i c l i n e ,  o v e r s t e p  o f  t h e  C a r b o n i f e r o u s  L i m e s t o n e  b y  
t h e  M i l l s t o n e  G r i t  (o n  t h e  B l o r e n g e  n e a r  A b e r g a v e n n y  
t h e  M i l l s t o n e  G r i t  t r a n s g r e s s e s  t h e  w h o le  o f  t h e  A v o n ia n  
M ain  L i m e s t o n e ,  o n l y  t h e  l o w e r  L i m e s t o n e  S h a l e s  r e m a i n i n g ) ,  
a n d  t h e  i n c r e a s i n g  t h i c k n e s s  o f  t h e  c o a l  m e a s u r e s  a s  
t r a c e d  s o u t h - w e s t  fro m  t h e  n o r t h - e a s t  o f  t h e  f i e l d  
s u g g e s t s  n o t  o n l y  t h e  c o n t i n u e d  s u b s i d e n c e  o f  t h e  C o a l ­
f i e l d  b a s i n ,  b u t  m ovem en t a l s o  a l o n g  an a n t i c l i n a l  z o n e  
t o  t h e  e a s t  o f  t h e  C o a l f i e l d .
I n  t h i s  o n e  e x a m p le  we h a v e  s e e n  t h a t  a l t h o u g h  f o r  
c o n v e n i e n c e  we c a n  d a t e  m a j o r  f o l d s  b y  t h e  o r o g e n y  i n  
l a r g e  m e a s u r e  r e s p o n s i b l e  f o r  th e m , m ovem en t a l o n g  t h o s e  
l i n e s  w as o f t e n  r e c u r r e n t  o v e r  a  l o n g  p e r i o d  o f  t i m e .
U p f o l d  o f  t h e  P a l a e o z o i c  r o c k s  a l o n g  t h e  U s k  a n t i c l i n e ,  
a s s o c i a t e d  a s  i t  w a s  v / i t h  f a u l t i n g ,  c r e a t e d  a z o n e  o f  
w e a k n e s s  e x p l o i t e d  b y  s t r e a m s ,  a p r o c e s s  g r e a t l y  a c c e l ­
e r a t e d  w i t h  t h e  u n c o v e r i n g  o f  t h e  m a r l s  o f  t h e  L o w er  
D i v i s i o n  o f  t h e  O ld  Red S a n d s t o n e  S e r i e s .
I n  t h e  V a l e  o f  G w e n t ,  t h e  s t r u c t u r a l  p i c t u r e  i s
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f a i r l y  s i m p l e  w i t h  t h e  O ld  Red S a n d s t o n e  S e r i e s  d i p p i n g  
o f f  t h e  a n t i c l i n e .  D i p s  a r e  g r e a t e s t  n e a r  t h e  U sk  
i n l i e r ,  t h e  a n t i c l i n e  b e i n g  l e s s  p r o n o u n c e d  i n  t h e  
n o r t h ,  r e f l e c t e d  i n  h o r i z o n t a l l y  d i s p o s e d  s t r a t a  n o r t h  
o f  L l a n t i l l i o  C r o s e n n y .  S o u t h w a r d s  t h e  a n t i c l i n a l  a x i s  
a p p r o a c h e s  c l o s e r  t o  t h e  s t e e p l y  d i p p i n g  s o u t h  c r o p  o f  
t h e  c o a l f i e l d ,  a n d  s t e e p e r  d i p s  a r e  p r e s e n t  i n  t h e  O ld  
R ed S a n d s t o n e ,  r e f l e c t e d  i n  a num ber  o f  n a r r o w ,  e l o n g a t e d  
h i l l s  i n  t h e  v i c i n i t y  o f  N e w p o r t .
To t h e  n o r t h  o f  t h e  V a l e  o f  G went t h e  O ld  R ed  
S a n d s t o n e  sh o w s  a  s o u t h - e a s t e r l y  d i p  away from  t h e  Towy  
a n t i c l i n a l  a x i s .  The d i p  i s  l o w ,  g e n e r a l l y  i n  t h e  r e g i o n  
o f  1 0 - 2 0 ° ,  a l t h o u g h  m e a s u r e m e n t  i s  d i f f i c u l t  due  t o  f a l s e  
b e d d i n g .  The m e r g i n g  o f  t h e  tw o  d i p s ,  w e s t w a r d s  o f f  t h e  
U s k  a n t i c l i n e ,  and  s o u t h - e a s t w a r d s  fro m  t h e  Towy a n t i ­
c l i n e  s e e m s  t o  o c c u r  a b o u t  t h e  S u g a r  L o a f  i n  t h e  s o u t h  
o f  t h e  B l a c k  M o u n t a i n s .  H e r e  t h e  s t r u c t u r e  i s  c o m p l i c a t e d  
b y  t h e  p r e s e n c e  ( s o  f a r  n o t  m apped i n  d e t a i l )  o f  an  
e x t e n s i o n  o f  t h e  V a l e  o f  N e a t h  D i s t u r b a n c e ,  a l t h o u g h  t h e  
e x i s t e n c e  o f  a s y n c l i n a l  s t r u c t u r e  b e t w e e n  L l a n g y n i d r  
an d  P a n d y  h a s  b e e n  s u g g e s t e d  b y  s e v e r a l  w o r k e r s  (McCaw 
1936; C l a r k e  1936).
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The d e n s i ty  o f the  f a u l t i n g  p a t t e r n  would appear 
to  vary  acco rd in g  to  th e  i n t e n s i t y  o f  napp ing , as can 
be seen from fig#  5 » which shows d e t a i l s  o f  the  map ing 
o f  the ( Id  Red Sandstone w ith in  the Vale o f  Gwent ( f a u l t s  
shown on t h i s  map inc lude  those  mapped as ’u n c e r ta in 1 
on the  Cne-incu map)# The two r e c e n t ly  mapped one-inch  
sh e e ts  (2 3 3* 250 ) show a complex p a t t e r n  o f  f a u l t i n g ,  
whereas the  w estern  sh e e ts  (232 , 2i*9 ) ,  d u r in g  the  mapping 
o f  which most a t t e n t i o n  was devoted to  th e  C arbon ife rous , 
show few f a u l t s ,  a p a r t  from those  mapped by Wslrosley 
about the  Usk S i l u r i a n  in l i e r #  This su g g e s ts  th a t  
d e ta i l e d  mapping o f the Devonian w i l l  r e v e a l  a f a i r l y  
complex p a t t e r n  o f  f a u l t i n g ,  the n a tu re  o f  which we can 
a t  t h i s  s ta g e  only surmise#
In th e  a re a  ly in g  to  the  n o r th  o f  the  C o a l f ie ld  
s e r i e s  o f  O ne-inch s h e e ts  l i t t l e  in fo rm atio n  e x i s t s  
reg a rd in g  th e  f a u l t i n g  p a t t e r n ,  a lthough  m orphological 
evidence su g g es ts  t h a t  some o f  the  f a u l t s  mapped in  the  
C o a lf ie ld  may con tinue  a c ro s s  the  Cld Red Sandstone o f  
th a t  a rea-  The a l ig m e n t  o f  a s e r i e s  o f  r i v e r  c a p tu re s  
and c o ls  w ith  the  Vale o f  Neath D istu rbance e a r ly  
suggested  an e x te n s io n  o f  i t  n o r th -eas tw ard s  in to  the  
B ord erlan d , a lthough  an a ttem p t was made to  e x p la in  these
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i n  o t h e r  w a y s ,  d u e  t o  t h e  d i f f i c u l t y  o f  l o c a t i n g  a  
m a jo r  f r a c t u r e  i n  t h e  d r i f t  e n c u m b e r e d  v a l l e y s  w h ic h  
m ark i t s  c o u r s e  (Mf Caw 1936; and C l a r k e  1936)*
O .T .  J o n e s  (1951) f i r s t  s u g g e s t e d  t h i s  e x t e n s i o n ,  a n d  
T u c k e r  ( v e r b a l  c o m m u n ic a t io n )  c l a i m s  t o  h a v e  t r a c e d  i t  
i n  a r e c o n n a i s a n c e  s u r v e y  t h r o u g h  t o  t h e  W o o lh o p e  a r e a  
o f  s o u t h  H e r e f o r d .  I t s  i n c l u s i o n  i n  m any s k e t c h  m aps  
( P r i n g l e  an d  G e o r g e ,  1945* 5; A n d e r s o n  I960) i n d i c a t e s  
t h e  g e n e r a l  a c c e p t a n c e  o f  t h i s  m a j o r  f r a c t u r e  c r o s s i n g  
t h e  s o u t h e r n  p a r t  o f  t h e  B l a c k  M o u n t a i n s .  The c o u r s e  
o f  t h e  D i s t u r b a n c e  h a s  n o t ,  h o w e v e r ,  b e e n  m apped i n  
d e t a i l ,  a l t h o u g h  m o r p h o l o g i c a l  e v i d e n c e  s u g g e s t s  
( f i g .  6 ) t h a t  i t  t a k e s  a m ore e a s t e r l y  l i n e  i n  i t s  
c r o s s i n g  o f  t h e  U s k  v a l l e y  an d  s o u t h e r n  p a r t  o f  t h e  
B l a c k  M o u n t a in s  b e f o r e  r e t u r n i n g  t o  i t s  f o r m e r  t r e n d  
i n  i t s  H e r e f o r d s h i r e  s e c t i o n .
The o t h e r  m a j o r  f r a c t u r e  z o n e  w h i c h  a p p e a r s  t o  
c o n t i n u e  fro m  t h e  C a r b o n i f e r o u s  B a s i n  a c r o s s  D e v o n i a n  
c o u n t r y  t o w a r d s  t h e  W e ls h  B o r d e r  i s  t h a t  o f  t h e  Tawe o r  
C r i b a r t h  D i s t u r b a n c e .  W i t h i n  t h e  C o a l f i e l d ,  s u b s e q u e n t  
d e v e l o p m e n t  a l o n g  t h i s  l i n e  h a s  r e s u l t e d  i n  t h e  d i s r u p t ­
i o n  o f  an e a r l i e r ,  s o u t h e r l y - t r e n d i n g  d r a i n a g e  p a t t e r n  
(R .O . J o n e s ,  1931). A c o n t i n u a t i o n  o f  t h i s  c o i n c i d e s
w i t h  t h e  s t r a i g h t ,  n o r t h - e a s t e r l y  t r e n d i n g  s e c t i o n  o f  
t h e  Wye b e t w e e n  L l y s w e n  a n d  W h i t n e y .  M r. T .R .  Gwen 
( p e r s .  com m ., 1 9 6 6 )  i s  i n  n o  d o u b t  a s  t o  t h e  p r e s e n c e  
o f  a m a j o r  f a u l t  z o n e  b e t w e e n  t h e  u p p e r  Tawe and  W ye, 
m a p p in g  b y  T.IT. G e o r g e  r e v e a l i n g  t h a t  i t  c r o s s e s  t h e  
m a in  P f o r e s t  F a w r  w a t e r s h e d  b e t w e e n  P a n  G i h i r y c h  a n d  
P a n  F r a i t h ,  c r o s s e s  t h e  h e a d  o f  t h e  S e n n i  v a l l e y ,  and  
c o n t r o l s  t h e  l i n e  o f  t h e  T a r r e l l  v a l l e y  b e l o w  C r a i g  
C e r r i g - g l e i s i a d ,  p a s s i n g  u n d e r  B r e c o n ,  an d  s o  i n t o  t h e  
L l y n f i  (Wye) d r a i n a g e  b a s i n .  The p r o b a b l e  c o u r s e  o f  
t h i s  d i s t u r b a n c e  i s  sh ow n i n  f i g #  H •
A l o n g  t h e  n o r t h  s c a r p  of t h e  B l a c k  M o u n t a in s  
M’ Caw (1936) i n d i c a t e s  t h e  p r e s e n c e  of s i x  n o r t h - w e s t e r l y  
t r e n d i n g  f a u l t s  i n c l u d i n g  one  a l i g n e d  b e t w e e n  t h e  Wye 
g o r g e  and  P e n g e n f f o r d d  P a s s  a b o v e  T a l g a r t h .
W ithin the  a re a  o f One-inch sh e e ts  233 and 250 
Welch and T r o t t e r  (1961, 7) in d ic a te  th re e  main f a u l t i n g  
l i n e s  ( f i g .  5 ) :
1 .  n o r t h - s o u t h  f a u l t s  a s s o c i a t e d  w i t h  
M a l v e r n i a n  f o l d i n g ;
2 .  n o r t h - w e s t e r l y  f a u l t s :  p a r a l l e l  t o  a  
s i m i l a r  g r o u p  i n  t h e  s o u t h  W a le s  C o a l f i e l d *
3# e a s t - w e s t  f a u l t s .
2k
O f t h e s e ,  t h e  n o r t h - s o u t h  f a u l t s  a p p e a r  t o  b e  
d o m in a n t  i n  the  V a l e ,  p r o b a b l y  r e f l e c t i n g  t h e  p r o x i m i t y  
o f  t h e  a x i s  o f  u p l i f t .
S im ila r  f a u l t  t re n d s  are e v id e n t  in  the U s k  
S i l u r i a n  i n l i e r  (Walmsley, 1959, f i g . 8 ) ,  the two most 
im portan t f a u l t s ,  the  L i t t l e  M il l  and Coed y paen f a u l t s  
showing approx im ately  n o r th - s o u th  t r e n d s ,  w h i ls t  an 
im portan t s e r i e s  of f a u l t s  on the  S .E . margin of the 
i n l i e r ,  w h i l s t  ten d in g  to  r a d ia t e  from the c e n tre  o f  
u p l i f t ,  show F.W .-S .E . t re n d s  ( f i g .  5 )•
LITHOLOGY•
a) S ilu r ia n *
The o ld e s t  s t r a t a  o f  the a re a ,  the S i l u r i a n  U sk  
i n l i e r ,  has r e c e n t ly  been in v e s t ig a te d  by Walmsley (1959). 
His mapping r e v e a ls  t h a t ,  c o n tra ry  to  p rev io u s  op in io n , 
th e re  i s  no s i g n i f i c a n t  b reak  in  the  Ludlovian su ccess io n  
of the  a re a .  The presence  of the  Ludlow bone bed was 
e s ta b l i s h e d ,  t h i s  b e in g  considered  to  form the base of 
the  Devonian system . His su ccess io n  f o r  the  a re a  i s  
(Table 1 ) :
TABLE 1 .
THE USK INLIER: SUCCESSION AND CLASSIFICATION
UPPER
(AFTER WALMSLEY) .
DCWNTON SERIES (OLD RED SA1DSTONE) 
Red M arls
Speckled G r i t  Beds: speck led  g r i t s ,
g r i t t y  sandstones 
and s i l t s t o n e s
Ludlow Bone Bed: f r i a b l e  q u a r tz  g r i t
LUDLOW SERIES (SILURIAN)
[Upper L langybi Beds: s i l t s t o n e s  w ith
d e c a lc i f i e d  bands 
o f  ro t te n s to n e
[Middle Llangybi Beds: f laggy  ca lc a re o u s
s i l t s t o n e s
'Lower L langybi Bed3 : f lag g y  s i l t s t o n e s
[Upper Llanbadoc Beds: f la g g y  ca lca reo u s
s i l t s t o n e s
MIDDLE (Lower Llanbadoc Beds: ca lc a re o u s  s i l t ­
s to n es  w ith  bands 
o f lim estone
fupper F o re s t  Beds: f lag g y  s i l t s t o n e s
LOWER Lower P o re s t  Beds: s o f t  c a lca reo u s
muddy s i l t s t o n e s
WENLOCK SERIES (SILURIAN)
Wenlock Lim estone: massive and n o d u la r
lim estones




in  f e e t .
25-50 








a t  l e a s t  800
0 - 1*0
at le a s t  800
I n  t e r m s  o f  r e l i e f  t h e  m o s t  s i g n i f i c a n t  o f  t h e s e  
b e d s  a r e  t h e  W e n lo c k  L i m e s t o n e  and  t h e  L o w er  L la n b a d o c  
B e d s .  The V /e n lo c k  L i m e s t o n e  o u t c r o p  i s  c o i n c i d e n t  
w i t h  t h e  r i d g e  o f  h i g h e r  g r o u n d  f o r m i n g  t h e  w a t e r  
p a r t i n g  b e t w e e n  t h e  B e r t l i i n  B r o o k  a n d  t h e  S o r  an d  
s m a l l e r  s t r e a m s  d r a i n i n g  t h e  s o u t h e r n  h a l f  o f  t h e  
i n l i e r .  The L o w er  L la n b a d o c  B e d s  w e r e  m apped b y  
W a lm s le y  j o i n t l y  w i t h  t h e  u n d e r l y i n g  U p p er  P o r e s t  
B e d s ,  t h e r e  b e i n g  n o  e a s i l y  d e f i n e d  b o u n d a r y  b e t w e e n  
t h e  t w o .  The o u t c r o p  i s  m a rk ed  b y  p r o m i n e n t  h i l l  a r e a s ,  
r a n g i n g  fro m  C l y t h a ,  T r o s t r e y  an d  L l a n c a y o  H i l l s  i n  t h e  
n o r t h e r n  p a r t  o f  t h e  i n l i e r ,  t o  t h e  b l o c k  o f  h i g h  g r o u n d  
n o r t h  o f  L l a n d e g f e d d ,  i n  b e t w e e n  f o r m i n g  t h e  f a c e  o f  t h e  
h i l l  s l o p e s  o v e r l o o k i n g  t h e  U sk  a b o u t  L l a n g y b i .  The  
o u t c r o p  i s  b u r i e d  b e n e a t h  t h e  a l l u v i u m  a t  U sk  b u t  i s  
e x p o s e d  i n  t h e  c l i f f e d  an d  s t e e p e n e d  v a l l e y  s l o p e s  e i t h e r  
s i d e  o f  t h e  r i v e r  b e t w e e n  L l a n b a d o c  an d  L l a n c a y o .  The 
r e m a i n i n g  b e d s  a r e  e i t h e r  w e a k l y  r e s i s t a n t ,  t e n d i n g  t o  
o c c u p y  l o w - l y i n g  a r e a s ,  o r  t h e  o u t c r o p  i s  s o  l i m i t e d  i n  
e x t e n t  t h a t  t h e  e f f e c t  on  r e l i e f  i s  i n s i g n i f i c a n t .  Of 
t h e  f o r m e r ,  t h e  W e n lo c k  S h a l e ,  o u t c r o p p i n g  i n  t h e  c e n t r a l  
p a r t  o f  t h e  i n l i e r ,  m ig h t  b e  s i n g l e d  o u t  a s  i t  f o r m s  an  
e x t e n s i v e  a r e a  o f  g e n e r a l l y  l o w  l y i n g  g r o u n d  e x t e n d i n g
from Kemeys Commander ac ro ss  the  lower B e r th in  v a l le y  
in to  the  embayment occupied by the  Royal Ordnance F ac to ry  
a t  G lascoed.
b) Devonian*
Succeeding the  S i lu r i a n  i s  the  Old Red Sandstone 
S e r ie s  o f the  Devonian* T his  ou tcrops over the  g r e a te r  
p a r t  o f the a rea  of s tudy , and th e re fo re  w i l l  be considered  
in  some d e t a i l .  U n fo r tu n a te ly ,  p a r t l y  on account o f  the 
g re a t  e x te n t  of the ou tc rop , no g en e ra l  account o f the 
s t r a t i g r a p h i c a l  success ion  i s  a v a i la b le  fo r  t h i s  a re a ,  
a lthough  c e r t a in  problems a s s o c ia te d  w ith  the  s e r i e s  have 
rec e iv e d  a t t e n t i o n .  Two main problems s ta n d  o u t:
1) the f ix in g  of the base o f the  Old Red Sandstone 
S e r ie s ,  which in  t h i s  a re a  i s  no t marked by an 
an g u la r  d isco rd an ce .
2 ) the  c o r r e l a t i o n  o f th e  su ccess io n  o f the  s e r i e s  
between d i f f e r e n t  p a r t s  o f  the ou tc rop .
The l a t t e r  problem a r i s e s  l a r g e ly  due to  the c o n d it io n s  
which p r e v a i le d  during  the  d e p o s i t io n  of the  Old Red 
Sandstone. During S i l u r i a n  tim es a s h e l f  sea  env iron­
ment p r e v a i le d ,  bu t the  e a r t h  movements a t  th e  end o f 
th a t  p e r io d  (Caledonoid) gave r i s e  to  e n t i r e l y  d i f f e r e n t  
co n d it io n s  in  which d e p o s i t io n  occurred  o f  d e l t a i c ,
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l a c u s t r i n e  an d  f l u v i a t i l e  s e d i m e n t s .  The D e v o n ia n  
s e d i m e n t s  a c c u m u l a t e d  i n  a "b asin  w h i c h  h a s  b e e n  r e f e r r e d  
t o  a s  t h e  A n g lo  W e l s h  C u v e t t e  ( P r i n g l e  and  G e o r g e ,  
k k ) • T h i s  w a s  f l a n k e d  on t h e  n o r t h - w e s t  b y  t h e  r e c e n t l y  
e l e v a t e d  m a s s  o f  S t .  G e o r g e ’ s  L a n d ,  t h e  s o u r c e  o f  m uch  
o f  t h e  s e d i m e n t  a c c u m u l a t i n g  i n  t h e  c u v e t t e ,  and  som e  
s o r t  o f  b a r r i e r  p r o b a b l y  l a y  a l o n g  t h e  l i n e  o f  t h e  p r e s e n t  
B r i s t o l  C h a n n e l ,  a s  t h e  m a r in e  f a c i e s  o f  t h e  D e v o n i a n  w h i c h  
a c c u m u l a t e d  i n  t h e  a r e a  o f  t h e  s o u t h - w e s t  P e n i n s u l a  a t  t h i s  
p e r i o d  i s  s t r i k i n g l y  d i f f e r e n t  a s  r e g a r d s  b o t h  i t s  l i t h -  
o l o g y  an d  f a u n a .  R e n e w a l  o f  o r o g e n i c  m o v em en t  a f t e r  m uch  
o f  t h e  p r e s e n t  O ld  R ed  S a n d s t o n e  h a d  b e e n  d e p o s i t e d  i s  
r e v e a l e d  b y  an u n c o n f o r m i t y ,  a n d  t h e  i n c r e a s i n g l y  
’ m a r g i n a l ’ n a t u r e  o f  t h e  d e p o s i t s  o f  t h e  u p p e r  O ld  R ed  
S a n d s t o n e ,  d u e  t o  t h e  r e - e l e v a t i o n  o f  S t .  G e o r g e ’ s  L and  
a n d  t h e  p r o x i m i t y  o f  t h e  s h o r e l i n e  ( P r i n g l e  a n d  G e o r g e ,  
19U8, U6).
I n  t h e  W e st  M id la n d s  t h e  D e v o n i a n  s u c c e s s i o n  w a s  
t h e  s u b j e c t  o f  many y e a r s  o f  s t u d y  b y  t h e  l a t e  W ickham  
K in g ,  who r e c o g n i s e d  t h e  f o l l o w i n g  s u b d i v i s i o n s :
FARLOVIAN (U p p e r  O ld  R ed  S a n d s t o n e )
BROWNS TONEBB
DITTONIAN (L ow er  O ld  R ed  S a n d s t o n e )
DOWNTONIAN
(The r i g h t  h an d  c o lu m n  s h o w s  t h e  c u r r e n t  t e r m i n o l o g y  
o f  t h e  G e o l o g i c a l  S u r v e y .  I t  h a s  s i n c e  b e e n  p r o p o s e d  
b y  C r o f t  (1953) t h a t  t h e  B r o w n s t o n e s  s h o u l d  b e  r e f e r r e d  
t o  a s  t h e  B r e c o n i a n ) .  K in g  e x t e n d e d  t h i s  w o r k  i n t o  
t h e  B l a c k  M o u n t a i n s ,  a l t h o u g h  t h i s  w a s  n e v e r  p u b l i s h e d .  
A s n o t e d  e a r l i e r  h o w e v e r ,  M’ Caw (1936) u t i l i s e d  K i n g ’ s  
u n p u b l i s h e d  w ork  i n  t h e  c o m p i l a t i o n  o f  a  o n e - i n c h  
s k e t c h  map o f  t h e  g e o l o g y  o f  t h e  B l a c k  M o u n t a i n s .  I n  
t h e  s o u t h  v a r i o u s  w o r k e r s  h a v e  s t u d i e d  t h e  O ld  Red  
S a n d s t o n e  S e r i e s  o f  t h e  C a r d i f f  d i s t r i c t ,  b u t  o n l y  
r e c e n t l y  h a v e  d e t a i l e d  m ap s b e c o m e  a v a i l a b l e  o f  t h e  
o u t c r o p  i n  t h e  e a s t e r n  p a r t  o f  t h e  V a l e  o f  Gwent  
( G e o l o g i c a l  S u r v e y  s h e e t s  233 and 250)# The s u c c e s s i o n  
a s  d e s c r i b e d  f o r  t h e  C h e p s to w  S h e e t  (W e lc h  a n d  T r o t t e r ,  
1 9 6 1 )  w i l l  b e  a c c e p t e d  a s  a b a s i s  f o r  c o m p a r i s o n  w i t h  
t h e  s u c c e s s i o n  o f  t h e  B r e c o n  B e a c o n s  an d  B l a c k  M o u n t a i n s .
I n  the  Chepstow and Monmouth a rea  th e  Survey 
(Welch and T r o t t e r ,  1961, 28) reco g n ise s  the  fo llow ing  
su b d iv is io n s  o f the  Old Red Sandstone:
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TABLE 2 .
SUCCESSION OP THE OLD RED SAJPSTONE SKKIES 
IN THE OIIEPSTOW AND MONMOUTH AREAS.
Thickness
, / *
UPPEH OLD RED SAJDSTOHB
T ln te rn  Sandstone Group 22+0-500 f t .
Quartz Conglomerate 10-100
Unconformity
LOWER OLD RED SArDSTOUE 
Brownstones 
St# Maughanf s Group 
Raglan Marl Group 
Downton C a s t le  Sandstone
R e g i o n a l  D e s c r i p t i o n .
a ) The V a l e  o f  Gwent and P e r i p h e r y .
A map of the  Devonian s t r a t a  o f  the  Vale o f  Gwent 
i s  shown in  fig#  5 .  The Downton C as tle  Sandstone has 
a very l im i te d  exposure where i t  forms a f a u l t e d  outcrop 
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f o l l o w s  t h i s  and  i s ,  a s  i t s  name i m p l i e s ,  l a r g e l y  made  
up o f  m a r l s  w i t h ,  h o v /e v e r ,  a t e n d e n c y  t o  s a n d i n e s s .
T h e r e  a r e  a l s o ,  a t  t h e  t o p  o f  t h i s  d i v i s i o n ,  l i m e s t o n e  
b a n d s  known a s  t h e  P s a m m o s t e u s  L i m e s t o n e ,  and t h i n  b e d d e d  
s a n d s t o n e s  w h ic h  g i v e  r i s e  t o  r i d g e s .  N o r m a l l y ,  h o w e v e r ,  
t h e  R e d  M a r l  i s  m a rk ed  b y  l o w  l y i n g  a r e a s  and  e x p o s u r e s  
a r e  l i m i t e d .  I n  t h e  V a l e  t h e  O lw ay B r o o k  i s  e x p l o i t i n g  
t h e  M a r l  e x p o s u r e ,  w h i l s t  s a n d s t o n e s  fo rm  lo w  e s c a r p m e n t s  
f a c i n g  t h e  U sk  a n t i c l i n e  a b o u t  C e f n t i l l a .
S u c c e e d i n g  t h e  R a g l a n  M a r l  i s  t h e  S t .  M aughan1 s  
G r o u p , w h i c h  i s  a  s e r i e s  o f  i n t e r b e d d e d  m a r l s  and  s a n d ­
s t o n e s ,  w i t h  f r e q u e n t  d e v e l o p m e n t s  o f  c o n g l o m e r a t i c  
c o r n s t o n e s .  T h i s  g r o u p  f o r m s  t h e  f a c e  o f  t h e  W e n tw o o d /  
T r e l l e o h  P l a t e a u  s c a r p ,  and  s w i n g s  r o u n d  i n t o  t h e  N o r t h  
M o n m o u th sh ir e  U p la n d s  n o r t h  o f  t h e  T r o d d i .  The su m m it  
o f  t h e  T r e l l e c h  P l a t e a u  a n d  t h e  W entw ood  R id g e  i s  f o r m e d  
o f  t h e  r e s i s t a n t  B r o w n s t o n e s .  T h e s e  a r e  p u r p l e  g r e y  
m i c a c e o u s  s a n d s t o n e s ,  w i t h  o c c a s i o n a l  m a r l  b a n d s ,  an d  
c o r r e s p o n d  t o  t h e  c o m b in e d  B r o w n s t o n e s  and S e n n i  B e d s  
m apped i n  t h e  w e s t  (Welch an d  T r o t t e r ,  1961, 3*+)«
The U p p e r  O ld  R ed S a n d s t o n e  l i e s  u n c o n f o r m a b ly  on  
t h e  B r o v / n s t o n e s ,  o v e r s t e p p i n g  th em  s o  t h a t  a t  C w m carvan ,
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sou th  o f Monmouth, they are  in  co n ta c t  w ith  the  
S t .  Maughan’ s Group. The base i s  formed o f  a 
Quartz Conglomerate bed , w h i ls t  the T in te rn  Sand­
stone above i s  of mainly s o f t ,  b u ff-y e llo w  sandstones 
w ith  su b o rd in a te  m arl and pebble in c lu s io n s .  The
g r e a te s t  e x te n t  of the l a t t e r  i s  to  be found f la n k in g  
the  in c is e d  v a l le y  of the  lov/er Wye.
C o r re la t io n  of the  G eo log ica l Survey mapping to  
the  west o f  the Vale w ith  th a t  o u t l in e d  above i s  no t 
easy , due to  the  d i f f e r e n t  d iv i s io n  of the  s e r i e s  which 
has been adopted fo r  the two s e t s  o f s h e e ts .  The
c l a s s i f i c a t i o n  adopted fo r  the  e a r l i e r  sh e e ts  (232 and 
21+9) i s :
Thickness 
(Abergavenny area)
Quartz Conglomerate Group 120-150 f t .
Red Sandstone Group 1,200 f t .
Red Marl Group 2,800 f t .
An a ttem pted  c o r r e l a t io n  of the d iv i s io n s  u t i l i s e d  in  the 
two s e t s  of sh e e ts  i s  shown in  Table 3 :
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TABLE 3 *
EQUIVALENCE OP GROUPS RECOGNISED IK THE MAPPING 
OF THE OLD RED SANDSTONE IN THE VALE OF GWENT.
West E as t
(Sheets  232 (Sheets 233 St 250)
UPPER O.R.S.
T in te rn  Sandstone Group
Quartz Conglomerate Quartz Conglomerate
LOWER O.R.S.
Red Sandstone Group Brownstones
(S t .  Maughan’ s Group
Red Marl Group (Raglan Marl Group
(Downton C a s t le  Group
The Red Marl Group o f  the west in c lu d e s  the  s e r i e s  now 
d iv ided  in to  the  Downton C a 3 t le ,  Raglan Marl and 
S t .  Maughanf s Group. That the  c h a r a c t e r i s t i c s  o f 
these  th re e  groups i s  a l s o  p re s e n t  in  the  west i s  
in d ic a te d  by Robertson (1927# 12) who r e f e r s  to  a grey 
sandstone a t  i t s  base "probably  correspond ing  to  the 
Downton C a s t le  S e r ie s " ,  and no tes  th a t  in  the h ig h e r  
beds o f the  d iv i s io n ,  e s p e c i a l ly  the h ig h e s t  500 f e e t
b o t h  s a n d s t o n e s  an d  c o r n s t o n e s  b e c o m e  m ore n u m e r o u s ,  
an d  fo r m  a g r a d u a l  p a s s a g e  u p w a r d s  i n t o  t h e  R e d  S a n d ­
s t o n e  D i v i s i o n .  The R ed M a rl d i v i s i o n  t y p i c a l l y  sh o w s  
d a r k  r e d  m u d s t o n e s  w i t h  m i c a c e o u s  s a n d s t o n e s  i n t e r ­
s t r a t i f i e d ,  and c o r n s t o n e s  f o r m i n g  p r o m i n e n t  r i d g e s  and  
l o w  s c a r p s *  T h i s  d i v i s i o n  c o v e r s  t h e  v /h o le  o f  t h e  V a l e  
b e l o w  a b o u t  6 0 0 - 7 0 0  f e e t *
A b o v e  t h e  R e d  M a r l s ,  t h e  R ed  S a n d s t o n e s  c o r r e s p o n d  
t o  t h e  B r o w n s t o n e s  o f  t h e  e a s t .  A s i n  t h e  e a s t  (W e lc h  
an d  T r o t t e r ,  1961, 33) i t  c o m p r i s e s  t h e  B r o w n s t o n e s  and  
S e n n i  B e d s ,  a l t h o u g h  t h i s  d i v i s i o n  i s  a p p a r e n t l y  m ore  
m a rk ed  i n  t h e  w e s t  o f  t h e  V a l e .  Due t o  t h e  a b s e n c e  o f  
a n y  *m a p p a b le  l i n e *  t h i s  d i s t i n c t i o n  h a s  n o t  b e e n  made  
on t h e  tw o  e a s t e r n  s h e e t s ,  w h i l s t  i n  t h e  w e s t ,  a l t h o u g h  
t h e  d i s t i n c t i o n  w a s  n o t e d  i n  t h e  a c c o m p a n y in g  m o n o g r a p h ,  
t h e  d i v i s i o n  i s  n o t  m a rk ed  on t h e  m ap. The l o w e r  d i v i ­
s i o n ,  t h e  S e n n i  B e d s ,  i s  a f l a g g y  f o r m a t i o n  v / i t h  s h a l e  
o r  m u d s to n e  p a r t i n g s  a n d  f r e q u e n t  o c c u r r e n c e s  o f  c o n ­
g l o m e r a t i c  c o r n s t o n e s .  The u p p e r  d i v i s i o n ,  t h e  B row n­
s t o n e s ,  a r e  m a s s i v e  and  g r i t t y ,  and  c o r n s t o n e s  a r e  
uncom m on. T h i s  g r o u p  i s  e x p o s e d  a l o n g  a n a r r o w  b a n d  
f o r m i n g  t h e  f a c e  o f  t h e  C o a l f i e l d  s c a r p ,  t h e  e x p o s u r e
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w i d e n i n g  n o r t h w a r d s *  The u p p e r m o s t  d i v i s i o n ,  t h e  
Q u a r t z  C o n g lo m e r a t e  G roup sh o w s  t h e  s l i g h t e s t  d e v e l o p ­
m e n t ,  b e i n g  o n l y  1 2 0 - 1 5 0  f e e t  i n  t h i c k n e s s ,  an d  
o u t c r o p p i n g  i m m e d i a t e l y  b e l o w  t h e  C a r b o n i f e r o u s  L im e ­
s t o n e ,  u s u a l l y  a l o n g  t h e  c r e s t  o f  t h e  s c a r p *  I t  i s  
fo r m e d  o f  Q u a r t z  G r i t s  an d  c o n g l o m e r a t e s ,  a s s o c i a t e d  
i n  p l a c e s  w i t h  r e d  o r  g r e e n i s h  s h a l e .
b )  M id d le  U sk  V a l l e y .  B r e c o n  B e a c o n s  and  B l a c k  M o u n ta in s *  
An a c c o u n t  o f  t h e  O ld  R ed  S a n d s t o n e  i n  t h i s  a r e a  i s  
d i f f i c u l t  t o  p r e s e n t  o w in g  t o  t h e  v a r y i n g  c l a s s i f i c a t i o n s  
w h i c h  h a v e  b e e n  a d o p t e d ,  a n d  t h e  a b s e n c e  o f  r e l i a b l e  
m a p p in g .  H o w e v e r ,  t h e  f o l l o w i n g  c o r r e l a t i o n  b e t w e e n  
t h e  B r e c o n  B e a c o n s  an d  B l a c k  M o u n t a in s  may b e  s u g g e s t e d  
f o r  o u r  p u r p o s e s :
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TABLE 4 *
CORRELATION OF GROUPS RECOGNISED IN THE OLD 
RED SANDSTOra SERIES OF THE BRECON BEACONS 
AND THE BLACK MOUNTAINS.
BRECON BEACGN3 BLACK MOUNTAINS
(Based on M’Caw, 1936, a f t e r  
Wickham King) •
UPPER OLD RED SANDSTONE
Grey G r i t s
Quartz Conglomerate Parlow  Sandstones
P la te a u  Beds




( D it to n ia n
Red M arls (
( Downtonian
* The D iv is io n  between the  Lower and Upper Old Red Sand­
stone i s  n o t always marked by a c l e a r  unconform ity , and 
in  B re c o n sh ire ,  u n lik e  in  the  Chepstow a re a  ( p * 3 2 ) ,  the  
Brownstones fo llow  the  Senni Beds v/ithout a re c o g n isa b le  
s t r a t i g r a p h i c a l  b re a k , w h i l s t  marine f o s s i l s  of Upper
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Devonian age have been found. The ju n c tio n  th e re fo re  
appears  to  l i e  w ith in  the  Brownstones. For convenience, 
hov/ever, we v / i l l  co n s id e r  the Brovmstones as p a r t  o f  the
Lower Old Red Sandstone.
The youngest beds of the Old Red Sandstones, the 
Grey G r i t s  and Quartz Conglom erates, which are  the equ iv ­
a le n t  of the  Quartz Conglomerate d iv i s io n  recogn ised  in  
the e a s te r n  p a r t  o f the  C o a l f ie ld ,  only outcrop to  the 
sou th  o f  the  main F f o r e s t  Fawr sc a rp ,  the  ta b u la r  c r e s t s  
o f the Beacons b e in g  formed of q u a r t z i t i c  conglom erates 
o f  the P la te a u  Beds. In  the Black M ountains, hov/ever, 
the Farlow  Sandstones (Upper Old Red Sandstones) u n d e r l ie  
the  C arbon ife rous  o u t l i e r  on Pen C erig  Calch and cap the  
i n t e r f lu v e  fo r  over th re e  m ile s  to  the  n o r th  o f  t h i s .
Formed of r e s i s t a n t  f l a g s  and cong lom erates, the  
Brownstones are  by f a r  the more im p o rtan t,  ou tc ropp ing  
over the h ig h e s t  ground of the  a re a .  They form the 
face  o f  the Beacons escarpm ent, and cover most of the
V
a rea  above 1,500 f e e t  in  the B lack M ountains. The 
combined sca rp s  o f  the Beacons and B lack Mountains 
(Black M o u n ta in s /F fo re s t  Fawr r id g e )  marks the  n o r th  
w e s te r ly  l i m i t  o f the  Brownstone exposure . T h e ir
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absence from Mynydd Eppynt i s  in  la rg e  measure re sp o n s ib le  
f o r  th e  la c k  o f d i s t i n c t i v e n e s s  o f t h a t  region* Kingf s 
Brownstone d iv is io n  in  the Black Mountains appears to  
in c lu d e  b o th  the Brownstones and the  Senni Beds o f  the  
Beacons* The Senni Beds are g re e n ish  or d u l l  red  sand­
s to n es  and micaceous f l a g s  which ou tcrop  a t  lower 
e le v a t io n s  in  the  t r i b u t a r y  v a l le y s  o f the  Usk to  the  
so u th  and e a s t  o f Brecon.
The Red Marl o f  the  Beacons i s  d iv id ed  in to  the 
D it to n ia n  and Downtonian accord ing  to  King’ s c l a s s i ­
f i c a t i o n  of the Cld Red Sandstone in  the Black M ountains. 
P r im a r i ly  u n r e s i s t a n t  m a rls ,  b u t  w ith  im portan t sandstone 
and cornstone b ands , they cover much of the low ground 
of the Usk V a lle y ,  the  L langorse  B as in , Wye V a lle y ,  and 
the  d ip  slope o f  Mynydd Eppynt. In  the Black Mountains 
the  su ccess io n  i s  known in  some d e t a i l .  We may note  in  
p a r t i c u l a r  the Ischnacan thus  zone of th in  sandstones  
which forms the  low and broken sca rp  f la n k in g  the  Wye 
between A b e r l ly n f i  and Hay, and the Psammosteus Limestone 
which forms the  prom inent second sca rp  t r a c e a b le  a l l  
around the n o r th  o f the  B lack M ountains, and as f a r  e a s t  
as the v i c i n i t y  o f L lango rse .
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The base  o f the Old Red Sandstone i s  no t exposed 
in  t h i s  a re a :  the  lower Downtonian i s  no t p re s e n t  in  
the B lack  M ountains, and the  T i le s to n e s ,  below the 
Red M arls o f  the Brecon a re a  are  exposed w e ll  to  the 
west a t  the  fo o t  of the  Eppynt sc a rp .
c) C arb o n ife ro u s .
The C arbon ife rous s t r a t a  o f  the C o a l f ie ld  p la te a u  
i s  s i g n i f i c a n t  only in  so f a r  as i t  forms the  w estern  
boundary to  the a rea  under s tudy , and ic e  moving o f f  
i t  has c o n tr ib u te d  C arbon ife rous m a te r ia l  to  the  d r i f t s  
o f  the  Usk V a lle y . I t  w i l l  n o t ,  th e r e f o r e ,  be considered  
in  d e t a i l  in  t h i s  s e c t io n .
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The Usk c u ts  th rough th e  pronounced P f o r e s t  Fawr -  
B lack  Mountains scarp  o f the  Brownstone d iv i s io n  o f the 
Old Red Sandstone , n e g le c t in g  an e a s i e r ,  low land e x i t  
in to  the Wye a c ro ss  the  L langorse  Basin* The reason  
f o r  t h i s  i s  n o t c lea r*  One of the  e a r l i e s t  workers 
to  co n s id e r  t h i s  problem was Ramsay (1873) who, o u t l in in g  
h is  e a r l i e r  th eo ry  (1872) t h a t  the  Welsh p la te a u  was 
p laned  by marine ag en c ie s , suggested  th a t  the  Usk was 
i n i t i a t e d  on a p laned  su rfa c e  on which the  Old Red Sand­
stone extended much f u r th e r  w es t,  and the p r e s e n t  b o ld  
form of the  P f  o r e s t  Fawr/Black Mountain sca rp  has been 
due to  sca rp  r e t r e a t  in  the  d i r e c t io n  o f dip*
T h eo ries  o f  d ra inage e v o lu t io n  in  Wales have, 
however, g e n e ra l ly  invoked an e a r ly  consequent d ra inage  
superimposed from a domed cover o f C retaceous s t r a t a ,  
and thus  the  g e n e ra l  d isco rdance  of the Usk to  s t r u c tu r e  
has tended to  be regarded  as  evidence of i t s  e a r ly  
consequent o rig in*  Thus in  h is  book, B r i t a i n  and the
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B r i t i s h  Seas (1902), Mackinder p ic tu r e d  the  Wye as 
once t r i b u t a r y  to  the  Usk, i t s  middle course along the 
fo o t  o f  the  n o r th  sca rp  of the B lack  Mountains b e in g  a 
more re c e n t  subsequent development. This i n t e r p r e t ­
a t io n  v/as more r e c e n t ly  upheld by Rice (1957) and 
Brown (1955) who shov/s the  upper Severn /upper Wye/Usk 
as an im portan t member o f the o r ig i n a l  consequent 
s tream  p a t t e r n ,  b u t  w ith  a pronounced v a r i a t io n  in  
tre n d  from the o th e r  consequent e lem ents  of the  d ra inage  
p a t t e r n  (as fo r  example, the  B lack M ountain, or E ppyn t/ 
C o a l f ie ld  r i v e r s ) .  The main l i n e  o f evidence used by 
Brown in  su g g es tin g  t h i s  i s  the way in  which p la tfo rm  
remnants o f  h is  High P la te a u ,  and Middle and Low Pene­
p la in s  p e n e t ra te  a long the  sh o u ld ers  of the  p re s e n t  
v a l l e y .  One major o b je c t io n  to  the th eo ry  th a t  the  Usk 
i s  a remnant o f  the  o r ig i n a l  consequent p a t t e r n  i s ,  
however, the  ex trem ely  c o n s t r i c te d  form of the  middle 
Usk, c o n t ra s t in g  markedly w ith  i t s  more open headward 
s e c t io n .
An a l t e r n a t i v e  th e o ry , proposed by Miss Dewhirst 
(1930) c o n s id e rs  the  middle Usk to  be a r e l a t i v e l y  r e c e n t  
development, c a p tu r in g  the  upper Usk fo rm erly  t r i b u t a r y  
to  the  Wye. She e x p la in s  t h i s  e a r ly  n o r th - e a s t e r ly
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t re n d in g  d ra inage  by su g g es tin g  th a t  the P f o r e s t  Fawr/ 
B lack Mountains Upland p ro je c te d  above the  d e p o s i ts  l a i d  
down in  the  C retaceous S eas , so th a t  when the r a d i a l  
d ra inage  was i n i t i a t e d  fo llo w in g  domical u p l i f t ,  the 
consequents were d e f le c te d  ( in  th i3  case n o r th -e a s tw a rd s )  
along the fo o t  of the  h ig h e s t  mountain m asses. In  many 
r e s p e c ts  t h i s  i s  an a t t r a c t i v e  th e o ry , e x p la in in g  in  
p a r t i c u l a r  the  pronounced n o r th - e a s t e r ly  tre n d  o f  the 
r i g h t  bank t r i b u t a r i e s  of the Usk between Brecon and 
the  L la n d d e t t i  gorge (fig* 2 ) .  The main o b je c t io n  to  
t h i s  theo ry  was the  e x p la n a tio n  of the  l a t e r  b reak th ro u g h  
by the Usk of the  P f o r e s t  Faw r-B lack Mountains h igh land  
to  e f f e c t  c a p tu re .  Miss Dewhir3t (1930) e x p la in s  t h i s  
as due to  e ro s io n  of a stream  c u t t in g  back a long  a l in e  
of weakness a t  a change in  the  mountain l i n e ,  o r  perhaps 
due to  i t s  g r e a t e r  volume, having numerous t r i b u t a r i e s .  
Tliis theory  was supported  by M’ Caw (1936) who f u r t h e r  
suggested  th a t  the o r ig in a l  v a l le y  might be marked by 
the co l a t  Bv/lch (and thence in to  the lower R h ian g o ll 
nea r  Tretov/er, the  p re s e n t  gorge course th rough  L la n d d e t t i  
and L landyn id r b e ing  a P le i s to c e n e  development.
O ther w r i t e r s ,  approaching the problem l e s s  d i r e c t l y ,  
have r e c o n s t ru c te d  consequent stream  systems c ro s s in g  the
P f o r e s t  Fawr d iv id e ,  thus  im plying a l a t e r ,  subsequent 
development to  account fo r  the  course of the  upper Usk. 
George (19*4-2), f o r  example, sugges ts  t h a t  the i n i t i a l  
consequents were cap tu red  by the  Usk e ro d in g  as a s t r i k e  
stream  along  weakly r e s i s t a n t  Red Marls a t  the  fo o t  of 
the  Brownstones escarpm ent, b u t t h i s  does n o t ,  o f  co u rse , 
account fo r  the s e c t io n  of the  Usk downstream of Brecon 
Y/hich i s  t r a n s v e rs e  to  the s t r i k e .
I f  e lem ents of the  d ra inage  p a t t e r n  which appear to  
be determ ined by f a u l t s  and o th e r  l i n e s  o f Y/eakness are  
regarded  as more re c e n t  developm ents, many of the  o r ig in a l  
consequent s tream s must have had l a r g e r  d ra in ag e  a reas  
than  they  noY/ p o s s e s s .  In  the  case o f the  Usk, i f  i t  i s  
considered  to  be an o ld - e s ta b l i s h e d  stream , i t 3  upper 
d ra inage  b a s in  has been p ro g re s s iv e ly  reduced by the  
development of subsequents  by the  Wye and Towy.
R ichardson  (1909) was one of the f i r s t  to  p o in t  out the 
p i ra c y  of the I r fo n  working along the weak rocks exposed 
in  the Towy a n t i c l i n e ,  a lthough  O.T. Jones (192*4-) in  h is  
s tudy  of the Towy does no t appear to  have considered  the  
p ira c y  by th a t  r i v e r  of Usk headw ater s t r e a m s .
T.N. George (19*4-2), however, has exp lo red  in  d e t a i l  the 
r e l a t io n s h ip s  o f the  I r fo n  and Towy d ra inage  w ith  th a t  of
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the  upper Usk, and concludes t h a t  they  once formed one 
m ajor d ra inage  system c ro ss in g  the s i t e  o f  the  p re s e n t  
Eppynt s c a rp .  He reco g n ised  two s ta g e s  o f  base 
l e v e l l i n g  a f f e c t in g  t h i s  l a r g e r  system , the F fos Tarw 
and Kant Stalwyn s ta g e s .  The form er can be tra c e d  
from the I r fo n  to  i t s  former confluence w ith  the Usk 
a t  Sennybridge, and e x t ra p o la te d  to  a base  le v e l  o f  
330 f e e t  a t  Abergavenny where George c o n s id e rs  the 
contemporary s h o re l in e  to  have been . At the  Kant 
Stalwyn s tag e  cap tu re  of the I r fo n  had been achieved 
by a Wye t r i b u t a r y ,  b u t upper Towy t r i b u t a r i e s  can be 
e x t ra p o la te d  to  a base  le v e l  o f  583 f e e t  a t  Abergavenny#
In i t s  middle s e c t io n  the  Usk appears to  have 
s u f fe re d  due to  the encroachment of Wye t r i b u t a r i e s  in  
the sou thern  h a l f  o f  the B lack  M ountains, a lth o u g h  t h i s  
has been made up to  some e x te n t  by the  p i r a c y  of i t s  
own t r i b u t a r y ,  the  Clydach, which has dep rived  the Afon 
Llwyd and Ebbw Pach of t h e i r  form er headw aters (S trahan  
and Gibson, 1900).
An e a r ly  re fe re n c e  to  the  Black Mountains captui^es 
i s  th a t  of Howard (1903), b u t  the  f i r s t  p ap er  to  d e a l  in  
d e t a i l  w ith  i t  i s  t h a t  o f  C larke (1936). Unable to
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produce evidence o f s t r u c t u r a l  guidance to  account f o r  
the  cap tu re  of the  Honddu by the  Monnow and the  Grwyne 
Fawr by the  Grwyne Fechan, C larke d ev ise s  a novel o r ig in  
f o r  the  p i r a t i c a l  stream  e lem en ts , a l l  o f which have a 
NE/SW tre n d  (or v ice  v e r s a ) , re g a rd in g  the " S t .  Devereux/ 
C rickhow ell Vale" in  which they flow as a "superimposed 
subsequent v a l l e y " ,  by the  r a p id  in c i s io n  due to  u p l i f t  
o f  a subsequent v a le  developed in  a former rock  cover.
In  h i s  t h e s i s ,  M1 Caw (1936) a l s o  examined t h i s  v a le  and 
suggested  th a t  " i t s  com parative s t r a ig h tn e s s  and anom­
a lo u s  d i r e c t io n  in d ic a te  a s t r u c t u r a l  element in  i t s  
fo rm a tio n " , a lth o u g h  he was unable  to  prove s t r u c t u r a l  
c o n t r o l ,  su g g es tin g  th a t  the deep d i s s e c t io n  of i t s  
e a s te r n  end has p robab ly  been the  r e s u l t  o f  f a u l t i n g ,  
w h i l s t  the t r a n s v e r s e  v a l le y s  betv/een the  Monnow and 
Usk are  "due to  a superimposed d ra inage  formed when the 
minor f o ld  n o r th  of the  Sugar Loaf was concealed  by l a t e r  
d e p o s i t s  and p a r t i a l l y  abandoned when d i f f e r e n t i a l  e ro s io n  
re v e a le d  i t s  s t r u c t u r a l  fo rm a tio n " . n e v e r th e le s s  he 
suggested  th a t  the  Grwyne Pawr and Pechan may o r ig i n a l ly  
have had courses  over the co l a t  Bettws ( in to  the  Gavenny 
v a l le y )  and the  sh o u ld e r  a t  B e l l fo u n ta in  (e a s t  o f 
C rickhow ell) r e s p e c t iv e ly ,  which graded to  M i l l e r 1s
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F o re s t  of Dean p la te a u  l e v e l  (M il le r ,  1937), and th a t  
cap tu re  fo llow ed the  p a r t i a l  development o f a 700-750 f t .  
s tag e  of p e n e p la n a tio n .
The B lack Mountain c a p tu re s  are  now though t to  be 
the  r e s u l t  o f e ro s io n  along a p ro lo n g a t io n  o f  a Vale 
o f  Neath D is tu rb an ce . This was f i r s t  suggested  by 
O.T. Jones (1951)> who f u r t h e r  l in k e d  phases o f  cap tu re  
w ith  the  U00 and 600 f t .  base  l e v e l s  evidenced by p l a t ­
forms t r a c e d  a t  t h i s  l e v e l  around the  South Wales c o a s t .  
The e x is te n c e  o f t h i s  f r a c tu r e  b e l t  i s  now g e n e ra l ly  
accep ted , a lth o u g h  i t  s t i l l  r e q u i r e s  d e t a i l e d  mapping 
(see p . 23  ) •
Minor changes in  the d ra inage  p a t t e r n  a l s o  took 
p la c e  in  the  Vale o f Gwent, an a rea  which today shows 
an i l l - d e f i n e d  w atershed  between the Usk and Wye drainage 
b a s in s  (Welch and T r o t t e r ,  1961).
In  S c o tla n d , anomalous d ra inage p a t t e r n s  have been 
ex p la in ed  by L in ton  as due to  the  e ro s iv e  e f f e c t s  o f  
d i f f l u e n t  ic e  masses (L in ton , 19J+9) • The p o s s ib le  
a p p l ic a t io n  of t h i s  theory  to  e x p la in  c e r t a i n  f e a tu re s  
o f  the  Middle Usk w i l l  be co n s id e red  in  a l a t e r  c h a p te r .  
The e f f e c t  o f g l a c i a t i o n  has in  g en e ra l  been n e g le c te d  by
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workers in v e s t ig a t in g  the  denudation  chronology o f 
s o u th -e a s t  Wales on the  assumption th a t  the  P le is to c e n e  
G la c ia t io n  d id  no t s i g n i f i c a n t l y  a l t e r  the  p r e - g l a c i a l  
v a l le y  p a t t e r n .  The case f o r  t h i s  w i l l  be co n s id e red  
l a t e r  in  t h i s  t h e s i s .
Reference has a lre a d y  been made to  the c o a s ta l  
p la tfo rm s  o f so u th  Wales, which were the s u b je c t  o f a 
number o f p ap e rs  in  the  t h i r t i e s  (N orth, 1929; Truman, 
1929; Goskar and Trueman, 1934; and George 1938). In 
the  p o s t-w ar y e a rs  the  lower ones in  the Vale o f  Glam­
organ were c a r e f u l ly  mapped by D r i s c o l l  (1953), and the 
"600 fo o t p la tfo rm "  has been t r a c e d  around the whole o f 
the  Welsh co as t  by Brown (1952). In  t h i s  r e s p e c t  the  
a re a  of weak rocks  w ith in  the Vale o f  Gwent have been a 
major problem, and i t  i s  n o t ic e a b le  th a t  Brown makes no 
a ttem p t to  t r a c e  the 600 fo o t p la tfo rm  f u r th e r  e a s t  than  
the  e a s te rn  in t e r f lu v e  o f  the  Ebbw a t  R isoa, a l th o u g h  
h is  mapping of the  h ig h e r  s u r fa c e s  (Brown, 1955) ex tends  
eastw ards  to  in c lu d e  the  F o re s t  of Dean. This may 
in d ic a te  p a u c i ty  o f e v id e n c e ,fo r  M i l le r  (1935)» a lth o u g h  
ab le  to  t r a c e  rem nants o f a 400 f t .  and a 150-200  f t .  
p la tfo rm  by the use o f the g e n e ra l is e d  con tour techn ique  
on the  d ip  slope of th e  South Monmouthshire H i l l s ,  shows
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no t r a c e  o f any benching a t  the  600 f t*  lev e l*  The 
problem i s  whether the  sea a t  the 600 f t*  le v e l  (the 
600 fo o t  p la tfo rm  i s  nov; termed the C a lab rian  s h o re l in e  
as a r e s u l t  of i t s  proved connection  w ith  Red Crag 
d e p o s i t s  in  the e a s t  o f England (Brown, I960)) invaded 
the  Vale o f TJsk* No evidence has y e t  been produced 
o f t h i s ,  a lthough  the  l a s t  remnants mapped by Brown 
appear to  be shaping to  swing n o r th  along the base o f  
the  C o a l f ie ld  scarp* In  d is c u ss io n  w ith  the w r i t e r ,  
Brown suggested  th a t  t h i s  might be so , c i t i n g  the 
su p e rim p o sitio n  of the  Usk over the S i l u r i a n  i n l i e r  as 
p o s s ib le  evidence ( i .e *  su p e rim p o sitio n  from a s o u th e r ly -  
s lo p in g  p la tfo rm  of marine e ro s io n ) ,  w h i ls t  George (1942) 
has suggested  th a t  a sh o re l in e  a t  the  835 and 580 f e e t  
l e v e l s  might have l a i n  in  the  Abergavenny area*
No d e t a i l e d  work was c a r r ie d  out on drainage 
e v o lu t io n  and e ro s io n  s u r f a c e s ,  a lthough  an e a r ly  
reconnaisance  re v e a le d  the  Vale o f Gwent to  be s in g u la r ly  
unproductive  in  t h i s  l a t t e r  r e s p e c t .  N e v e r th e le s s ,  two 
comments might be made concerning the  p rev io u s  work 
ca ta lo g u ed  above:
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1* The Drainage P a tte rn *
The age and o r ig in  of the  Usk i s  obv iously  of 
v i t a l  im portance to  an unders tan d in g  of the  denudation  
chronology o f  th e  area# In  fig#  7 an a ttem pt has 
been made to  c l a s s i f y ,  q u i te  o b je c t iv e ly ,  the  main 
e lem ents o f  the  d ra inage  p a t te rn #  I t  can be seen 
th a t  the m a jo r i ty  o f the  l a r g e r  r i v e r s  a re  made up o f  
segments having one of two predom inant t r e n d s :  so u th ­
e a s t e r l y  and s o u th e r ly ,  w h i ls t  a t h i r d  t r e n d ,  sou th ­
w e s te r ly  seems to  be a s s o c ia te d  w ith  stream s shov/ing 
a degree of ad justm en t to  s t r u c t u r e ,  as im portan t f a u l t  
l i n e s  and s t r i k e  l i n e s  v /ith in  c e r t a in  a re a s  conform to  
t h i s  trend# The s o u th - e a s te r ly  t re n d in g  segments 
have u su a l ly  been in t e r p r e t e d  as r e l i c s  o f  the  o r ig i n a l  
consequent system s, and the re c u rre n c e  o f  t h i s  t r e n d ,  
combined w ith  i t s  obvious d isco rdance  w ith  s t r u c tu r e  
seems to  be s t ro n g  support f o r  t h i s .  The second, 
s o u th e r ly ,  t r e n d  w h i l s t  no t as e v id e n t  as the  fo rm er, 
forms n e v e r th e le s s  a s i g n i f i c a n t  elem ent o f  the  d ra inage  
p a t te rn #  This s e r i e s  o f  so u th e r ly  tre n d in g  stream s h as , 
however, re c e iv e d  s c a n t  a t t e n t i o n  from most w orkers . 
C larke (1935) no ted  the  n o r th -s o u th  tre n d  o f  p a r t s  o f  
the  B lack Mountains* d ra in a g e , and suggested  th a t  i t
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r e s u l t e d  from a so u th e r ly  t i l t  (probably Miocene) 
which d is ru p te d  a p a t t e r n  o f  e a r l i e r ,  s o u th - e a s te r ly  
flo\*ing co n sequen ts . S im i la r ly ,  R.O. Jones (1938) 
no ted  the n o r th - s o u th  s t r e t c h e s  of many o f  the  C o a lf ie ld  
r i v e r s ,  and suggested  th a t  warping w ith  a so u th e r ly  
i n c l in a t io n  occurred  here d u rin g  u p l i f t .  The so u th e r ly  
t re n d  i s  however ev id e n t over a l a r g e r  a re a  than  j u s t  
the  C o a l f ie ld  and Black M ountains. Perhaps the  most 
s i g n i f i c a n t  s t r e t c h  i s  th a t  o f  the Wye in  i t s  in tre n c h e d  
s e c t io n  between Monmouth and Chepstow, a lth o u g h  p a r t s  of 
the  lower Usk show a s im i la r  t r e n d .  No evidence has 
been produced o f cap tu re  by so u th -f lo w in g  stream s 
re ju v e n a te d  by a t i l t  in  th a t  d i r e c t io n ,  a lth o u g h  the  
alignm ent o f the  s o u th - e a s te r ly  flow ing segments suggests  
d is ru p t io n  o f an e a r ly  s o u th - e a s te r ly  consequent system. 
This could  only have a r i s e n  as a r e s u l t  o f  w arping, as 
no s t r u c t u r a l  c o n t ro l  i s  p r e s e n t .  Jones su g g es ts  
d i f f e r e n t i a l  w arp ing , b u t  in  view of the occurrence o f  
no rth -B ou th  and N.W.-S*E* a l ig n e d  elem ents in  the same 
a r e a ,  two d i s t i n c t  p e r io d s  o f u p l i f t  w ith  su ccess iv e  
s o u th - e a s te r ly  and so u th e r ly  t i l t s  seem most l i k e l y .
I t  i s  no t u n l ik e ly  th a t  th e se  could  be l in k e d  w ith  the 
p o s t-C re taceo u s  and l a t e  M iocene /early  Oligocene e a r th
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movements r e s p e c t iv e ly  proved in  th e  s o u th -e a s t  o f  
England (Brown, I 9 6 0 ) ,  p a r t ic u la r ly  as th e  a x is  o f  
f o ld in g  a cco rd s w ith  th e  p o s tu la te d  d ir e c t io n s  o f  t i l t *
Three p h ases may th e r e fo r e  be d is t in g u is h e d  i n  
th e  e v o lu t io n  o f  th e  r iv e r  system *
1* i n i t i a t i o n  o f  a con seq u en t s o u t h - e a s t e r ly
tr e n d in g  d ra in age  (p ro b a b ly  on a C retaceou s c o v e r )f  
2* t i l t i n g  to  th e  so u th , and p a r t ia l  d is r u p t io n  o f  
th e  e a r l i e r  system  by p ir a c y  o f  l e f t  bank 
t r ib u t a r i e s i
3* e x p lo i t a t io n  o f  s t r u c t u r a l  w eak n esses by sub­
seq u en t stream s r e s u l t in g  i n  r iv e r  ca p tu re  ( f o r  
w hich e v id en ce  i s  u s u a l ly  a v a i la b le  -  e s p e c ia l l y  
c o l s  and m i s f i t  stream s)*
I n te r p r e te d  in  t h i s  way, th e  Usk appears to  have 
had a com plex o r ig in ,  a s  b e f i t s  i t s  p r e se n t  compound 
form , and i s  n o t c o n s id e red  to  have e x is t e d  a s  a u n ita r y  
stream  from an e a r ly  date* I t  seem s to  be composed o f  
p a r ts  o f  two i n i t i a l  s o u t h - e a s t e r ly  tr e n d in g  con seq u en ts*  
1* th e  Honddu-Usk (B recon  to  L la n d d etti)-B b b w  Fawr!
2* th e  R h ia n g o ll-U sk  (C r ic k h o w e ll- l la n o v e r -L la n lly w e l)  
-C as fr o g g y  Brook*
L in k in g  up th e  d is p a r a te  members to
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form the p re s e n t  upper Usk r e s u l t e d  from:
! •  development o f a s t r i k e  s tream  west of 
Brecon, in t e r c e p t in g  the fcynydd Eppynt/
C o a lf ie ld  consequents;
2# development o f a l e f t  bank t r i b u t a r y  along * 
the l in e  o f the Vale of Neath F a u l t  to  
in t e r c e p t  o r ig i n a l  consequent (1) above.
The ex ac t l i n e  of t h i s  f a u l t  where i t  c ro s se s  
the Usk v a l le y  i s  no t known, and as can be 
seen from f i g .  6 t h i s  s e c t io n  d iv e rg es  s l i g h t l y  
from the supposed l i n e  of the f a u l t .  I t  does 
appear, hov/ever, to  be a more accep tab le  th e o ry  
than any p re v io u s ly  advanced.
In  th a t  s e c t io n  of the  Usk where i t  c ro sse s  the  
Vale o f  Gwent p i r a c y  has r e s u l t e d  in  p a r t i a l  d i s r u p t io n ,  
w h i ls t  the o r ig in a l  s o u th - e a s te r ly  tre n d  appears to  have 
been l o s t  in  one s e c t io n  due to  subsequent ad justm ent to  
s t r u c t u r e :
a ) .  The o r ig in a l  s o u th - e a s te r ly  tre n d in g  consequent 
(A bergavenny-Llanover-L lanllyw el-C as Troggy Brook) was 
d is ru p te d  by cap tu re  by the growth of a n o r th -s o u th  
tre n d in g  stream  sou th  of Usk. Capture must have been
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a t  a v e r y  e a r l y  s t a g e  i n  v i e w  o f  t h e  a b s e n c e  o f  a n y
m a rk ed  w in d g a p  a t  t h e  h e a d  o f  t h e  v a l l e y  o f  t h e  Gas
T r o g g y  B r o o k .  The n o r t h - s o u t h  s t r e a m  b e l o w  U sk  i s
l i k e l y  t o  h a v e  f l o w e d  o v e r  t h e  W entw ood R i d g e  on t h e
s i t e  o f  t h e  p r e s e n t  G a t s a s h  C o l  ( a l t h o u g h  n o t  a t  t h e
l e v e l  o f  t h e  p r e s e n t  c o l ,  t h e  b o t t o m  o f  w h i c h  i s  f a r
t o o  lo w  and  c o n s t r i c t e d  t o  h a v e  f u n c t i o n e d  i n  t h i s  w a y )*
T he p a r t  o f  t h e  U sk  b e t w e e n  M a lp a s  and  j u s t  b e l o w
N e w b r id g e  a p p e a r s  t o  b e  s t r u c t u r a l l y  c o n t r o l l e d ,  and
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i s  p r o b a b l y  a  r e c e n t  a d d i t i o n  t o  t h e  U sk  s y s t e m .
A f t e r  c a p t u r e  o f  t h e  p r o t o - U s k  w h i c h  c r o s s e d  t h e  
W entw ood  R i d g e ,  t h e  l o w e r  p a r t  o f  t h a t  s t r e a m  ( a s  
sh o w n  b y  r i v e r  t e r r a c e s  i n  t h e  T r e d u n n o c k  a r e a )  h a s  
s h i f t e d  s o u t h - e a s t e r l y ,  b e c o m i n g  p r o g r e s s i v e l y  m ore  
a c c o r d a n t  w i t h  s t r i k e ,  and  a s s i s t i n g  i n  t h e  l a t e r a l  
d i s p l a c e m e n t  o f  t h e  r i v e r  b e t v / e e n  U sk  and N e w b r id g e *
The r e a s o n  f o r  t h e  s h a r p  b e n d  o f  t h e  U sk  s o u t h w a r d s  
t o  t h e  S e v e r n  a t  N e w p o r t  i s  u n c l e a r ,  b u t  t h i s  s e c t i o n  
t o o  h a s  a m a rk ed  s o u t h e r l y  t r e n d *
b ) .  The n o r t h - s o u t h  s e c t i o n  b e t w e e n  C l y t h a  an d  Kemys 
Commander c a n  b e  show n t o  b e  s t r u c t u r a l l y  c o n t r o l l e d .  
W a l m s l e y ’ s m a p p in g  (1959) o f  t h e  S i l u r i a n  i n l i e r  sh o w s
-  5k -
t h a t  i t s  w e s t e r n  m a r g in  i n  t h i s  a r e a  i s  f a u l t - h o u n d e d .
The r i g h t  a n g l e d  h e n d  i n  t h e  c o u r s e  o f  t h e  U sk  a p p e a r s  
t o  h a v e  e n l a r g e d  p r o g r e s s i v e l y  a s  t h e  f a u l t  w a s  e x p l o i t e d .  
R i v e r  e r o s i o n  i s  t o d a y  m o s t  n o t i c e a b l e  on t h i s  b e n d ,  a n d  
t h e  t e n d e n c y  o f  t h e  r i v e r  t o  g ro w  i n  a n o r t h e r l y  d i r e c t i o n  
a l o n g  t h e  f a u l t  i s  c o n t i n u i n g .
I n t e r p r e t e d  t h i s  w a y ,  t h e  r i v e r  i s  s e e n  t o  h a v e  
e m e r g e d  a s  a m a jo r  s t r e a m  b y  t h e  l i n k a g e  o f  p a r t s  of 
e a r l i e r  c o n s e q u e n t  r i v e r s  d i s r u p t e d  b y  s u b s e q u e n t  
s t r e a m  d e v e l o p m e n t .  T he s e q u e n c e  o f s u g g e s t e d  r i v e r  
d i v e r s i o n s  i s  c o m p l e x ,  b u t  t h e  p r o b le m  p o s e d  i s  a  
d i f f i c u l t  o n e ,  u n l i k e l y  t o  b e  s i m p l y  s o l v e d .
I t  s h o u l d  b e  s t r e s s e d  t h a t  t h e  com m ent made on  t h e  
o r i g i n  o f  t h e  p r e s e n t  d r a i n a g e  p a t t e r n  i s  n o t  b a s e d  on  
f i e l d  w o r k  b u t  on map a n a l y s i s ,  c o m b in e d  w i t h  an u n d e r ­
s t a n d i n g  o f  t h e  t e r r a i n .  The w r i t e r  d o e s  n o t  a c c e p t  
t h e  v i e w  t h a t  t h e r e  i s  n o  p l a c e  f o r  com m ent o f  t h i s  
n a t u r e ,  a l t h o u g h  t h e  w o r t h  o f  a n y  h y p o t h e s i s  m u s t  c l e a r l y  
b e  t e s t e d  i n  t h e  f i e l d .
2. Course o f the 600 fo o t  (C alabrian ) S h o re l in e .
A s o u t l i n e d  e a r l i e r ,  B row n  h a s  t r a c e d  t h e  C a l a b r i a n
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s h o r e l in e  as f a r  e a s t  sis th e  f la n k s  o f  th e  Bbbw v a l l e y  
a t  R is c a ,  a l th o u g h  M il le r  (1955) i n d i c a t e s  no t r a c e  o f  
benching a t  t h i s  h e ig h t  on th e  s o u th - f a c in g  s lo p e s  o f  
th e  South Monmouthshire H i l l s  e a s t  o f  Newport. No 
work has been c a r r i e d  o u t on th e  c o n t in u a t io n  o f  t h i s  
bench in t o  th e  low er Severn V a lle y , so t h a t  i t s  c o n t in ­
u a t io n  a c ro s s  the  Usk from th e  mapping o f  Brown around 
th e  Welsh m a ss if  would seem to  be q u i t e  c r i t i c a l .  In  
t h i s  way a  l i n k  m ight be e s t a b l i s h e d  between th e  sh o re ­
l i n e  f e a t u r e  mapped a t  t h i s  h e ig h t  over much o f  th e  so u th  
o f  Rngland and th e  so u th -w es t  p e n in s u la .  F i r s t  o b se r­
v a t io n s  s u g g e s t ,  however, t h a t  th e  t r a c i n g  o f  th e  marine 
bench around th e  f la n k s  o f  th e  Severn  v a l l e y  i s  l i k e l y  
to  prove d i f f i c u l t  due to  th e  p resen ce  o f  e x te n s iv e  
t r a c t s  o f  weakly r e s i s t a n t  ro c k ,  combined w ith  th e  e f f e c t  
o f  g l a c i a l  in v a s io n  d u r in g  th e  P le i s to c e n e .
In  th e  lo w er  Usk th e  problem  i s  w hether o r  n o t th e  
C alab rian  s h o r e l in e  e n te r e d  an embayment ov er  th e  V ale o f  
Gwent, or w hether th e  F o r e s t  o f  Dean formed an is la n d  in  
t h i s  s e a ,  th e  main sh ore  o f  w hich ran  n o r th  a lo n g  th e  
e a s te r n  sca rp  fa c e  o f  th e  South Wales C o a l f i e ld .  Today 
a b e l t  o f  low  ground ex ten d s  from th e  Vale o f  Gwent in t o  
th e  P la in  o f  H erefo rd , but i t  i s  d i f f i c u l t  to  d eterm in e  
th e  amount o f  r e c e n t  d en u d ation  th a t  h as o cc u r red .
-  56 -
The e v i d e n c e  f o r  a  m a r in e  i n c u r s i o n  w i t h i n  t h e  
V a l e  i s  s l e n d e r :  t h e  f a c t  t h a t  t h e  s e g m e n t s  o f  t h i s  
s h o r e l i n e  m apped b y  B row n a p p e a r  t o  b e  s h a p i n g  t o  e n t e r  
t h e  V a l e ,  an d  t h e  s u p e r i m p o s i t i o n  o f  a  n o r t h - s o u t h  s t r e t c h  
o f  t h e  U sk  a c r o s s  t h e  S i l u r i a n  i n l i e r .  A s  n o t e d  e a r l i e r ,  
t h e  l a t e r  t r e n d  i s  a  common o n e  i n  t h i s  a r e a ,  and  c o u l d  
b e  t h e  r e s u l t  o f  an  e a r l y  t i l t  i n  t h i s  d i r e c t i o n f w h i l s t  
t h e  r i v e r  i s  t o  som e e x t e n t  s t r u c t u r a l l y  c o n t r o l l e d  
( n o r t h  o f  K em eys C om m ander, f i g #  5 )•
C a r t o g r a p h i c  a n a l y s i s  o f  t h e  O r d n a n c e  S u r v e y  s h e e t s  
c o v e r i n g  t h e  V a l e  o f  O w ent ( i n c l u d i n g  a l t i m e t r i c  f r e q u e n c y  
a n a l y s i s )  p r o v e d  t o  b e  s i n g u l a r l y  u n r e w a r d i n g ,  and  f i e l d  
e x a m i n a t i o n  o f  t h e  i n t e r f l u v e  b e t w e e n  5 5 0  an d  7 5 °  f e e t  
a l o n g  t h e  W entw ood R i d g e ,  t h o u g h t  t o  b e  t h e  m o s t  l i k e l y  
a r e a  f o r  r e m n a n t s  o f  t h i s  s u r f a c e  t o  h a v e  s u r v i v e d ,  f a i l e d  
t o  r e v e a l  a n y  b e n c h i n g #
On t h e  o t h e r  h a n d  i t  s e e m s  p e r f e c t l y  r e a s o n a b l e  t o  
s u p p o s e  t h a t  a  m a r in e  i n c u r s i o n  a t  t h e  6 0 0 - f o o t  l e v e l  
t o o k  p l a c e  w i t h i n  t h e  V a l e .  The U s k  a n t i c l i n e  h a s  b r o u g h t  
up r e l a t i v e l y  w eak  s t r a t a  h e r e ,  and  o v e r s t e p  o f  t h e  O ld  
R ed S a n d s t o n e  and S i l u r i a n  s t r a t a  b y  t h e  T r i a s  i n  t h e  
C a r d i f f  a r e a  sh o w s  t h a t  t h e r e  e r o s i o n  o f  t h i s  a n t i c l i n a l
57
zone in  immediate p o s t-G arb o n ife ro u s  tim es was se v e re . 
O.T. Jones (1930), c o n s id e rs  th a t  i t  was l i k e ly  th a t  
the  sharp  r i s e  o f  the  h i l l s  between Newport and Chepstow 
was "a l in e  of c l i f f s  on the T r ia s  p l a in  o f den u d a tio n 11, 
im plying th a t  the  Vale of Gwent was no t a s i g n i f i c a n t  
f e a tu r e  a t  th a t  s ta g e .  I f ,  hov/ever, we examine Brown*s 
map o f the C a lab rian  sh o re l in e  i t  w i l l  be seen th a t  i t  
e n te r s  the m a jo r i ty  o f the p re s e n t  day in d e n ta t io n s  
around the  Welsh m a ss i f ,  and th e re  seems to  be no reason  
to  su sp e c t  th a t  the  Vale o f Gwent i s  of p a r t i c u l a r l y  
re c e n t  c r e a t io n .  The Lower Towy, shown by George (1942) 
to  be o f  la rg e ly  r e c e n t  (subsequent) o r ig in ,  eroded in  
weak s t r a t a ,  was, accord ing  to  Brown*s mapping e n te re d  
by the  sea  a t  t h i s  l e v e l .  The wide spac ing  o f the  main 
d ra inage  l i n e s  in  the  Vale (fig*  2 ) ,  ( th e  c lo s e ly  spaced 
s o u th - e a s te r ly  consequent d ra inage o f  the  uplands to  the 
n o r th  and west cannot be tra c e d  a c ro ss  the  V a le , a lthough  
a c lo s e ly  spaced d ra inage  p a t t e r n  aga in  a s s e r t s  i t s e l f  on 
the  so u th  face o f the  Wentwood Ridge) su g g es ts  a degree 
o f  d ra inage  s im p l i f i c a t i o n ,  p o s s ib ly  due to  a b s t r a c t io n ,  
a t  an e a r ly  s tage  which would suggest the  b lo c k in g  out of 
the  Vale as a p h y s io g rap h ic  u n i t  w e ll  b e fo re  the  P l e i s ­
to c en e .
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From the ad m itted ly  meagre evidence o u t l in e d  
above, i t  i s  co n s id e red  th a t  the C a lab rian  sh o re l in e  
swung n o r th  along the w estern  edge o f the V ale . The 
p a u c i ty  o f  evidence i s  p u t down to  the  g en e ra l weakness 
o f the  lo c a l  rock fo rm ations  ( a l l  o f the h i l l s  which 
r i s e  to  the  600/650 l e v e l  w ith in  the  Vale -  none 
p r o je c t  above i t  -  a re  to  be found on the r e l a t i v e l y  
r e s i s t a n t  s t r a t a  of th e  Usk i n l i e r ) ,  and to  the e f f e c t  
of g l a c i a l  m o d if ic a t io n .
The p o s s ib le  course of the s h o re l in e  was in v e s t ­
ig a te d  by e x t r a c t in g  from the C.S. One-inch maps the  
a rea  of land  ly in g  between the 600 and 700 f t .  con tours
( f i g .  8 ) .  With the  sa fe  assumption th a t  no re c e n t
warping has occurred , t h i s  diagram w i l l  a t  l e a s t  in d ic a te  
the a re a  which formed land  a t  t h a t  p e r io d ,  as Brown 
(1952, 50k)  s t a t e s  th a t  the  run of the  c o a s t l in e  f e a tu re  
" i s  found between 650 and 700 f e e t  w ith  a marked tendency 
towards the  upper l i m i t " .  Fig* 8 shows th a t  a la rg e  
p a r t  o f  the T re l le c h  P la te a u  and Wentwood Ridge rose  above, 
a l th o u g h  the  F o re s t  o f  Dean P la te a u  to  the  e a s t  shows
e x te n s iv e  p la n a t io n  a t  t h i s  l e v e l .
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In  the n o r th  o f the Vale the  North Monmouth 
Uplands rang ing  from the B k ir r id  in  the e a s t  th rough 
G raig  S yfyrdd in  to  Garway H i l l  in d ic a te  an eastw ard  
swing of the  s h o r e l in e ,  and i t  i s  n o t ic e a b le  th a t  the 
600/700 f t .  zone shows an a p p rec iab le  broadening  here 
(as compared, f o r  example, w ith  the n o r th - f a c in g  s lo p es  
o f the  same r id g e ) .  There i s ,  however, an a re a  of 
lower ground between t h i s  h i l l  b e l t ,  and the i s o l a t e d  
h i l l  mass n ea r  Welsh Newton, n o r th  of Monmouth, and i t  
i s  p o s s ib le  th a t  t h i s  i s  the r e s u l t  o f  r e c e n t  e ro s io n ,  
the C a lab r ian  sh o re l in e  swinging round to  complete an 
embayment, the F o re s t  o f  D ean /T re llech  P la te a u  a re a s  
b e ing  jo in ed  to  the Welsh mainland by a b e l t  o f  h igh  
ground along the lower Monnow. I t  seems u n l ik e ly  th a t  
the C a lab rian  sea  p e n e t ra te d  much f a r t h e r  in la n d  in  t h i s  
a re a ,  d e s p i te  the f a c t  t h a t  much of the P la in  o f  H ereford 
now l i e s  below the kQQ f t .  con tou r.
I t  i s  s u g g e s t e d ,  th e r e f o r e ,  th a t  the  C a lab rian  
sh o re l in e  swung n o r th  along the  e a s te rn  sca rp  o f the South 
Wales C o a l f ie ld  and N orth  Monmouthshire U plands, and swung 
sou th  along the w e s t  face  of the T re l le c h  P la te a u .  The 
F o r e s t  of Dean m i g h t  have formed an i s la n d  a t  t h i s  s ta g e ,
a l t h o u g h  i t  i s  c o n s i d e r e d  u n l i k e l y .  M a r in e  e r o s i o n  
m i g h t  h a v e  a f f e c t e d  t h e  h i g h e r  p a r t s  o f  t h e  B e t t w s  
Kewydd a n d  L l a n d e g f e d d  H i l l s ,  w h ic h  r i s e  t o  j u s t  o v e r  
6 0 0  f e e t ,  b u t  t h e r e  h a s  c l e a r l y  b e e n  c o n s i d e r a b l e  
m o d i f i c a t i o n  a s  a r e s u l t  o f  g l a c i a l  i n v a s i o n  d u r i n g  t h e  
P l e i s t o c e n e .  T h i s  w o u ld  a c c o u n t  f o r  t h e  a b s e n c e  o f  
e v i d e n c e  o f  p l a n a t i o n  ( a t  t h i s  an d  o t h e r  l e v e l s )  w i t h i n  
t h e  V a l e  o f  G went g e n e r a l l y ,  w h i l s t  t h e  d e e p e n i n g  o f  
t h e  V a l e  i n  t h e  P l e i s t o c e n e  h a s  c l e a r l y  b e e n  i n f l u e n c e d  




AN OUTLINE OF PREVIOUS WORK IN THE AREA*
The f i r s t  s i g n i f i c a n t  re fe re n c e  to  the  d r i f t  
d e p o s i ts  of the  a rea  was made by Ramsay in  18*4-6, b u t 
as the  g l a c i a l  theo ry  was a newcomer to  B r i t a i n  a t  
t h a t  tim e , in  accordance w ith  e s ta b l i s h e d  th in k in g  
(North, 19U3), i t  was co n s id e red  by him to  be the  
r e l i c s  of " th e  o ld  sea bo ttom s".
Symonds, twenty y ea rs  l a t e r  (Symonds, 1861) i s  a lso  
unable to  com plete ly  r i d  h irnse lf  o f the  o ld  D i lu v ia l  
th e o ry ,  f o r  he, in  h is  d is c u s s io n  of the d r i f t  d e p o s i ts  
o f  a wide a rea  m a in ta in s  th a t  the  land  was submerged 
b enea th  the  sea a t  some former tim e, a sea  v/hich v/as 
t r a v e rs e d  by b e rg s  and f lo e s  as f a r  sou th  as A u s t r ia .  
Doubt as to  the  t r u t h  of t h i s  i s  obviously  p r e s e n t ,  fo r  
he goes on to  q u a l i fy  t h i s ,  say ing  th a t  "no amount of 
ice  f lo e s  co u ld , I  f e e l  s a t i s f i e d ,  e f f e c t  the works we 
have to  account f o r " ,  b u t n e v e r th e le s s  s t a t e s  th a t  he 
was "convinced th a t  the g r e a t e r  p a r t  of t h i s  p a r t  of 
England and South Wales ( i . e .  the  v a l le y s  o f the  Severn,
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Avon, Wye and Usk) was u n dernea th  the  sea  during  some 
p a r t  of the  g l a c i a l  epoch* The d r i f t  of the a rea  he 
d iv id ed  in to :
(a) h igh  le v e l  d r i f t s  o f marine o r ig in ;
Ob) low le v e l  d r i f t s ,  e s tu a r in e  in  o r ig in
( i . e .  r e l i c s  of broad r i v e r s  which flowed 
some 30-*4.0 f e e t  above those of the  p r e s e n t ) .
Of the l a t t e r ,  he quo tes  an example from the Brecon a r e a ,  
where he mentions a d e p o s i t  o f w ell s t r a t i f i e d  g ra v e l  and 
sand 60-70 f e e t  above the  Usk a t  Heol h i r ,  s o u th -e a s t  of 
L lan faen .
By 1872, w ith  the  p u b l ic a t io n  of h is  book ’The Record 
of the  Rocks1, the Rev. Symonds seems to  have f i n a l l y  
abandoned h is  theo ry  o f an in c u rs io n  of the  sea to  e x p la in  
the o r ig in  of the d r i f t  d e p o s i ts  of the Brecon Beacons.
He s t a t e s  (p.2*+6): "The summit the Brecon Van i s  somewhat 
p r e c ip i to u s  on the n o r th e rn  slope where the  rocks r i s e  in  
a bo ld  escarpm ent from the coomb which we have no doubt 
was once f i l l e d  w ith  the  ice  o f a sm all g l a c i e r  which 
s t r e tc h e d  f o r  a c o n s id e ra b le  d is ta n c e  down the  V ale .
Indeed, everywhere around th ese  h i l l s  th e re  are  v a s t  masses 
of an g u la r  lo c a l  d r i f t  v/hich have been swept down by la n d -  
ice  and snow, those  e f f e c t i v e  a g e n ts ,  v/hich th roughout a
long p e r io d  t r a n s p o r te d  la rg e  b o u ld e rs  and lodged them 
a t  h igh  le v e l s  and low le v e l s  along the  f la n k s  of the  
h i l l s  and a g a in s t  the  s id e s  of the v a l l e y s ,  so as in  
some in s ta n c e s  to  form m oraines*11 T his  i s  fo llow ed 
by a d e s c r ip t io n  of e r r a t i c s  a t  Buckland and in  Gian 
Usk P a rk , and the  "Old R iver D r i f t s "  and "Boulder D r i f t " 
of the  v a l le y  around Abergavenny: " v a s t  q u a n t i t i e s  o f  
g l a c i a l  d e t r i t u s  which n e a r ly  f i l l e d  the  v a l le y  b e fo re  
i t  had been scooped out by r i v e r  ac tion"*
The g e o lo g is t  Melarde Reade v i s i t e d  the Brecon a rea  
a t  the  end of the  l a s t  cen tu ry  and p u b lish e d  the  obser­
v a t io n s  which he made a t  the time (Reade, 1895)* In  
p a r t i c u l a r  he examined and produced a p la n  and c ro s s  
s e c t io n  of Liyn Cv/rn Llwch, the c o r r ie  under Com Ddu in  
the Beacons. He no ted  th a t  the  moraine and lake l i e  
under the  s te e p e s t  c l i f f s  "which are  so d isposed  t h a t  
the  su n ’ s ray s  are  shu t o f f  a t  th a t  time of the  day when 
they  a re  most powerful"* N e v e r th e le ss ,  he could  no t 
accep t th a t  the  c o r r ie  was wholly of g l a c i a l  o r ig in ,  
a lth o u g h  a d m itt in g  th a t  i t  would be " f o l l y  to  deny" th a t  
ice  has had an in f lu e n c e  in  modifying the  forms of th e se  
" s e m ic i rc u la r  escarpm ents"* The o th e r  evidence o f g l a c i a l
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a c t io n  in  the  Brecon a rea  obviously  d id  no t im press him 
a lth o u g h  he concludes th a t  d e s p i te  the  absence o f d i s ­
t i n c t  ice  m arkings, th e re  i s  l i t t l e  doubt th a t  th e se  
v a l le y s  have a t  one time been f i l l e d  w ith  g l a c i e r s .
The f i r s t  systemmative survey o f  the  d r i f t  d e p o s i ts  
of the  a rea  was con ta in ed  in  the G eo log ica l Survey 
R eports  covering  the  one inch  S heets  249 (Newport) and 
233 (Abergavenny), p u b lish e d  in  1899 and 1900 r e s p e c t ­
iv e ly  (S trahan , 1899; S trahan  & Gibson, 1900). A second 
e d i t io n  of th e se  r e p o r t s ,  w ith  the  s e c t io n  on s u p e r f i c i a l  
d e p o s i ts  u n a l te r e d  was p u b lish e d  in  1900 and 1927• The 
one-inch  maps, s u b je c t  o f  these  r e p o r t s ,  were the  f i r s t  
to  show the d r i f t  d i s t r i b u t i o n  in  the  a re a .  The Geo­
l o g i c a l  Survey d r i f t  mapping co n ta in ed  on these  sh e e ts  
i s  shown in f i g .  9 • The main co n c lu s io n s  o f the  
r e p o r t s  were:
1* th a t  a g l a c i e r  p assed  along the  Usk v a l le y ,  and the 
main ice  p a r t i n g  ( i .e *  between the  Lsk and C o a l f ie ld  
ic e )  corresponded c lo s e ly  w ith  p re s e n t  day w a te r  
p a r t i n g :  in  p a r t i c u l a r ,  the  escarpm ent o f  the Carbon­
i f e r o u s  Limestone from L langynidr eas tw ards  formed an 
in su p e ra b le  b a r r i e r  to  the movement o f  ic e  southwards 
out of the  Usk v a l le y ;
2* the d e p o s i ts  could he d iv ided  in to  hou lde r  c la y  
and sand g ra v e l ,  a lthough  " th e re  i s  a p e r f e c t  
g ra d a t io n  from one to  the  o the r"  ♦ Two ’ g en e ra l 
lav/s1 were s t a t e d :  f i r s t l y  th a t  the hou lder c la y  
p r e v a i l s  nea r  to  the  source of the  ic e  flow , 
whereas the sand and g ra v e ls  developed where the 
ic e  fo o t  l in g e re d .  Secondly, th e  sand and g ra v e l  
i s  developed h e s t  in  the p re s e n t  v a l l e y s ,  which 
"must have heen the  main l i n e  of the  e f f lu e n t s  
form erly"*  In  g e n e ra l ,  the  d r i f t  of the Usk v a l le y  
was predom inantly  of the  sand and g ra v e l  ty p e , w h ils t  
th a t  of the  C o a l f ie ld  v a l le y s  to  the  west was la rg e ly  
h o u ld e r  clay*
the edge of the  d r i f t  sh ee t  could  he defined* In 
the  Usk v a l le y  i t  sp read  so u th  as f a r  as the  B e r th in  
Brcok, and eastw ards as a lobe up the  Clawdd V a lle y ,  
w h i ls t  in  the SJbhw v a l le y  i t  sp read  southwards in to  
th e  suburbs o f rew port and became merged in to  an 
e x ten s iv e  d r i f t  d e p o s i t  f la n k in g  the  n o r th e rn  margin 
of the Wentloog L evel. In c o n t r a s t ,  the  d r i f t  i s  
poorly  developed in  the Afon Llwyd, p robab ly  as a 
r e s u l t  of ic e  s ta r v a t io n  due to  the d iv e rs io n  of the 
ic e  a t  i t s  head (from the main ic e  p a r t in g )  by the
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deep gorge o f th e  Clydach. Beyond t h i s  main d r i f t  
sh e e t  are  a number o f e le v a te d  g ra v e l  p a tc h e s ,  f la n k ­
ing  the  lower Afon Llwyd v a l le y ,  and on the n o r th
bank of the Usk a t  C aerleon .
In  a d d i t io n ,  the  p resence  was reco rd ed  of sm all 
c o r r i e s  no tch ing  the e a s te rn  face  of the  C o a lf ie ld  s c a rp ,  
and the  e x is te n c e  of a g ra v e l  fan  where the  Ebbw debouches 
onto the  L ev e ls . A t te n t io n  was a ls o  drawn to  the b u r ie d  
channels  o f  the r i v e r  mouths, e a r l i e r  no ted  by Codrington
(1898), and the  p resence  o f  a p e r s i s t e n t  g ra v e l l a y e r
under the  town of Newport.
These r e p o r t s  were undoubtedly a very  s u b s t a n t i a l  
c o n t r ib u t io n  toward th e  g l a c i a l  h i s to r y  o f  the  a r e a ,  and 
no doubt p a r t l y  as a r e s u l t  of t h e i r  s t im u la t io n ,  a s e r i e s  
of p a p e rs ,  mainly lo c a l iz e d  s tu d ie s  by am ateurs , made 
t h e i r  appearance in  the  r e g io n a l  n a t u r a l i s t  s o c ie t ie s *  
jo u rn a ls  a t  about the  tu rn  o f th e  c e n tu ry .
P apers  p u b lish ed  in  the  T ra n sa c tio n s  o f the C a rd i f f  
N a tu ra l is ts *  S o c ie ty ,  f o r  example, d e a l t  w ith  the g l a c i a l  
f e a tu r e s  of p a r t s  of s o u th -e a s t  Wales. Howard, in  1900 
was the  f i r s t  to  p o in t  out the  anomalous p o s i t io n  o f  L lan -  
gorse Lake, so c lo se  to  the  Usk, and y e t  d ra in in g  n o r th ­
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eastw ards to  the  Wye. The la k e ,  he s t a t e d  " l i e s  
p a r t l y  in  a rock  hollow and i s  p a r t l y  h e ld  up by an 
accum ulation of g l a c i a l  d e b r is  and of stream  d e p o s i ts  
a t  the o u t l e t  end". By c o n t r a s t ,  the  anomalous v a l le y  
in  which the  lake  was s i t u a t e d  was, he su g g es ted , due to  
cap tu re  by a Wye t r i b u t a r y  c u t t in g  back along the  s t r ik e *  
Howard c o n t r ib u te d  the f i r s t  d e ta i l e d  d is c u s s io n  o f the  
d r i f t  d e p o s i ts  to  the  n o r th  o f  the C o a l f ie ld  (Howard, 
1903): Keeping* s paper of 1881 had been concerned mainly 
w ith  the a re a  in  the h in te r la n d  of Aberystwyth# He was 
p a r t i c u l a r l y  i n t e r e s t e d  in  the  r e la t io n s h ip  o f the  ice  
of the  Wye and Usk v a lley s*  The wye ic e ,  he concluded 
as a r e s u l t  o f the  study o f  e r r a t i c s  c ro ssed  the  Eppynt, 
b u t  d id  no t surmount the  n o r th  scarp  of the  B lack Mount­
a in s ,  excep t a t  the  low p ass  a t  the  head of the  R h ian g o ll 
v a l le y ,  and west o f  L langorse basin* Ice  a l s o  s p i l l e d  
in to  the Usk from the l a t e r  a re a  a t  Bwlch*
The Woolhope N a t u r a l i s t s ’ F ie ld  Club was a c t iv e  to o ,  
and under the  d i r e c t io n  of the  Rev* G-rindley were exam­
in in g  the  d r i f t  d e p o s i ts  o f  the Wye Valley*
Meanwhile, Wood, in  t h e i r  T ra n sa c t io n s  (Wood, 1905) 9 
drew a t t e n t io n  to  the  g l a c i a l  dam between the bend of the
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H onddu a t  L l a n v i h a n g e l ,  an d  t h e  v a l l e y  o f  t h e  O a v en n y  
B ro o k *  The o r i g i n a l  s o u t h e r l y  d r a i n i n g  H onddu a n d  
Monnow w e r e  d i v e r t e d ,  h e  c o n s i d e r e d ,  b y  t h e  b u i l d i n g  
o f  t h e  m o r a i n e ,  b l o c k i n g  t h e  v a l l e y  and  c a u s i n g  t h e  
r i v e r s  t o  ’ w o r k  b a c k ’ o v e r  t h e  w a t e r s h e d  b e t w e e n  P a n d y  
a n d  P o n t r i l a s  a l o n g  t h e  b e d  o f  t r i b u t a r i e s  t o  e s t a b l i s h  
a d r a i n a g e  t o  t h e  n o r t h - e a s t *  T h i s  sam e f e a t u r e  w a s  
t h e  s u b j e c t  o f  a  p a p e r  b y  C r i n d l e y  i n  1 9 0 7 *
C a r te r  in  19C6 in  the  course o f a much more compre­
hensive  paper a lso  makes re fe re n c e  to  the  L lanv ihangel 
moraine* He r e f e r s  to  o the r  examples o f  g l a c i a l  d iv e r ­
s io n  of d ra inage  in  the upper Usk, namely the d iv e rs io n  
o f th e  main r i v e r  through the  gorge a t  A b ery sc ir ,  and 
the d iv e rs io n  of the Honddu n ea r  the  P r io ry  Church 
(i*e* C a th ed ra l)  a t  Brecon* The gorge o f  Cwm C oed-y -cerig  
n ea r  F f  o r e s t  C o a lp it  in  the Black Mountains appeared to  him 
to  be a g l a c i a l  overflow caused by the damming of the  
Grwyne by a lobe of ic e  pushing up from the  Usk v a l le y  a t  
C rickhow ell, a lthough  the r i v e r  re tu rn e d  to  i t s  form er 
course on the r e t r e a t  o f the  ice* E r r a t i c s  o f  O rdovician 
rock reco rd ed  from the  upper Usk and as f a r  e a s t  as T aly-
bont and L langorse  p o in t  to  a stream  of ic e  from the
Llandovery area* The main scarp  to  the  so u th  of the 
Usk was surmounted by ice  a t  the  head of the  Cray v a l le y ,  
as w e ll  as a t  Nant T r e f i l  ( to  leave e r r a t i c  ev idence in  
the  Rhymney and Sirhowy V a lle y s )  as had been p o in te d  out 
in  the  Survey Memoir (S trahan  & Gibson, 1900, 92)*
A b r i e f  summary of much of t h i s  work appears  in  
S tra h a n 1s c o n t r ib u t io n  to  the  volume ’Geology in  the  
F i e l d ’ , which appeared in  1910 ( s tra h a n ,  1910). Ke 
concludes th a t  d e sp ite  the  f a c t  t h a t  a l l  the  v a l le y s  
a re  deeply  cumbered w ith  d r i f t ,  a l l  the main l i n e s  were 
reoccup ied  by the r i v e r s  a t  the  c lo se  of the  g l a c i a l  epoch.
Follow ing  t h i s  e a r ly  i n t e r e s t  in  the g l a c i a l  h i s to r y  
of the  a r e a ,  a t t e n t io n  was soon drawn elsew here by the 
F i r s t  World War, and i t  was n o t u n t i l  the  1920’ s th a t  
any f u r th e r  p u b lish e d  c o n t r ib u t io n s  appeared. Once 
again  an i n t e r e s t e d  am ateur, and clergyman -  the  Rev.
T . I .  Pocock -  was r e s p o n s ib le .  His f i r s t  p a p e r ,  pub­
l i s h e d  in  1926 (Pocock, 1926), was concerned w ith  the 
r e l a t io n s h ip  of d r i f t  and r i v e r  te r r a c e  s tag e  p a s s in g  
upstream  in to  m oraines, and o th e r  t e r r a c e s  a t  40 f e e t  
and 20 f e e t .  The p resence  of S i lu r i a n  m a te r ia l  from
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t h e  B u i l t h  a r e a  i n  K in g  A r t h u r ’ s  C a v e ,  t h r e e  m i l e s  
n o r t h - e a s t  o f  H onm outh  a t  a n  e l e v a t i o n  o f  3 0 0  f e e t  
a b o v e  t h e  r i v e r  i s  n o t e d .  He c o m m e n ts ,  h o w e v e r ,  
t h a t  t h e  l i m i t s  o f  t h e  ’ C e n t r a l  W e ls h  I c e  S h e e t ’ a r e  
unknov/n . T he U s k  v a l l e y  c o n t r a s t s  w i t h  t h e  Wye i n  
h a v i n g  n o  r e g u l a r  s u c c e s s i o n  o f  t e r r a c e s ,  b u t  i n s t e a d  
" a l m o s t  t h e  w h o le  l e n g t h  o f  t h e  v a l l e y  dov/n t o  t h e  t i d a l  
p a r t  i s  s t r e w n  w i t h  g l a c i a l  d e t r i t u s " .  The r e a s o n  f o r  
t h i s ,  h e  s u g g e s t s ,  i s  t h a t  t h e  U s k ,  i n  c o n t r a s t  t o  t h e  
W ye, c l o s e l y  f o l l o w s  t h e  e a s t e r n  s i d e  o f  t h e  m o u n t a in s  
o f  S o u t h  W a l e s ,  a n d  t h u s  n e v e r  g o e s  f a r  fr o m  t h e  c e n t r e  
o f  i c e  d i s p e r s i o n ,  s o  t h a t  w h i l s t  g r a v e l  t e r r a c e s  w e r e  
f o r m i n g  b e y o n d  t h e  i c e  m a r g i n s  i n  t h e  Wye a n d  S e v e r n ,  
t h e  U sk  w a s  s t i l l  o c c u p i e d  b y  i c e .  N e v e r t h e l e s s  h e  
c l a i m e d  t h e  e x i s t e n c e  o f  a  20  f o o t  t e r r a c e  a t  L l a n v i -  
h a n g e l  n i g h  U s k ,  ’ o p p o s i t e  B e t t w s  N ew ydd’ , and on b o t h  
s i d e s  o f  t h e  r i v e r  a b o u t  o n e  m i l e  n o r t h  o f  U s k .  T h e s e  
t e r r a c e s  h e  c o n s i d e r e d  p r o b a b l y  c o n t e m p o r a n e o u s  w i t h  
k a m es i n  t h e  v a l l e y  s o u t h  o f  A b e r g a v e n n y  " a s  t h e r e  i s  n o  
g r a v e l  t e r r a c e  b e t w e e n  th em  a n d  t h e  a l l u v i u m " .  The  
aatna 20 f o o t  t e r r a c e  i s  n o t e d  a t  t h e  m o u th  o f  t h e  G rw y n e ,  
a n d  on t h e  s o u t h  s i d e  o f  t h e  v a l l e y  n e a r  G i l w e r n .  F u r t h e r
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t e r r a c e s  on t r i b u t a r i e s  (not named, b u t probably th e  
Gynrig and i enasc in ) below Brecon pass  up in to  s n a i l  
m ora ines . The anonalou3 course o f  the  Usk th rough  
the  narrow v a l le y  a t  Llanharnlach he a t t r i b u t e d  to  
b lockage o f the  main v a l le y  by g l a c i e r s  from th ese  
t r i b u t a r y  v a l le y s .  He observes t h a t  n o r th  o f  Usk 
the  te rm in a t io n  o f  the  1 South w elsh ic e  sheet* i s  
m a rk ed  by mounds of d r i f t  w ith  many enc lo sed  hollows 
which run  e a s t w a r d s  to  w ith in  s ix  m ile s  o f  Monmouth.
"Since much o f the  land  between them and the  Wye 
i s  below 300 f e e t  and th e re  i s  evidence o f  i c e -  
borne m a te r ia l  a t  l e a s t  300 f e o t  above th a t  
r i v e r  a t  King A r th u r’ s Cave n e a r  Monmouth# i t  
would fo llow  th a t  the whole o f  the  low ground was 
b u r ie d  under ic e  a t  the  clim ax o f  the g l a c i a l  p e r io d .  
These m oraines n o r th  o f  Usk may perhaps be c o r r e la te d  
w ith  the  m oraine3 o f the  Wye v a l le y  n ea r  H ereford  
and the  d r i f t  in  the bottom  of the Usk V a lley  which 
seems to  have been formed by the  coalescence  o f  
t r i b u t a r y  g l a c i e r s  from e i t h e r  s id e  of the  main va lley#  
w ith  o th e r  g l a c i e r s  connected w ith  the  hO -foot t e r r a c e  
of o th e r  Welsh r i v e r s ,  w hile  the  2 0 -fo o t t e r r a c e  and
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i t s  connec ting  moraines i s  of the same age in  a l l  
o f  them*"
Pocock extended h is  survey to  inc lude  the  d r i f t  
o f the  Severn and Avon, and in  conclusion  d i s t in g u is h e s  
th re e  main ep isodes  o f  g l a c i a t i o n ,  the l a s t  two se p a ra te d  
by an i n t e r g l a c i a l  c h a ra c te r i s e d  by tem perate  fauna as 
e s ta b l i s h e d  by 1,'iss Tomlinson in  the  Avon v a l le y s  
(Tomlinson, 19250  The f i r s t  g la c ia t io n  was the  most 
w idespread and i s  i d e n t i f i e d  today by s c a t t e r e d  d e p o s i ts  
in  h igh  p o s i t i o n s ,  t e s t i f y i n g  to  immense subsequent 
e ro s io n .  Ice  flow was independent o f  the  p re s e n t  v a l l e y s ,  
and o r ig in a te d  in  the I r i s h  Sea B asin  and c o a s ta l  w aters* 
The nex t p e r io d  of g l a c i a t i o n  was confined  to  the r i v e r  
v a l l e y s ,  and the  100 fo o t  and above, t e r r a c e s  o f  the 
Severn and Avon, and the  70 fo o t  t e r r a c e  o f th e  Wye a t  
Hereford i s  connected w ith  th is*  At t h i s  s tag e  the Usk 
v a l le y  was overwhelmed by i c e .  Follow ing an i n t e r g l a c i a l ,  
ice  advance occurred  ag a in  b u t on a reduced s c a le .  The 
two lower t e r r a c e s  (UO-foot and 20 -foo t)  are  a s s o c ia te d  
w ith  th is*  " I t  seems p robab le  th a t  th e se  l a s t  correspond 
w ith  d i f f e r e n t  s ta g e s  of the  Wurm p e r io d ,  the  more g e n e ra l  
g l a c ia t io n  w ith  the  R iss  p e r io d  and the  maximum w ith  the
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Mindel p e r io d " .
A lto g e th e r  t h i s  was, f o r  i t s  p e r io d  a most 
i n t e r e s t i n g  p iece  of work, the main d e fe c t  "being th a t  
h is  o b se rv a tio n s  were somewhat d i s jo i n t e d ,  and he f a i l e d  
to  p ie c e  them to g e th e r  to  make a coheren t whole* In  
p a r t i c u l a r  the work would have been enormously improved 
w ith  the  a d d i t io n  of a few good maps and diagram s. The 
i n t e r e s t i n g  th in g  i s ,  however, th a t  t h i s  d e t a i l e d  paper 
and a second p u b lish ed  in  1940, appear to  have been 
unknown to  o th e r  workers in  the  a re a ,  f o r  none of the 
l a t e r  p u b l ic a t io n s  r e f e r r e d  to  in  t h i s  b r i e f  survey make 
any re fe re n c e  to  pocock1 s v a lu ab le  work.
J . K .  G h a r l e s w o r t h ’ s  p a p e r  o f  1 9 2 9  w a s  e s s e n t i a l l y  a 
s y n t h e s i s  an d  i n t e r p r e t a t i o n  f o r  t h e  w h o le  o f  S o u t h  W a l e s ,  
o f  e a r l i e r  w ork  and p a r t i c u l a r l y  t h a t  o f  t h e  G e o l o g i c a l  
S u r v e y .  He w a s  t h e  f i r s t  t o  d i s t i n g u i s h  i n  S o u t h  W a le s  
r e m n a n t s  o f  tw o  d i s t i n c t  d r i f t  s h e e t s  -  a  N ew er  and  ( l d e r  
D r i f t  ( a l t h o u g h  P o c o c k  h ad  e a r l i e r  d i s c e r n e d  t h e i r  p r e s ­
e n c e  i n  t h e  Wye v a l l e y ) .  The l a t t e r  w a s  n o t  m a r k e d  b y  
t e r m i n a l  m o r a i n e s ,  t h e  d r i f t  b e c o m i n g  t h i n  and d i s c o n t i n ­
u o u s  a s  t r a c e d  s o u t h ,  t h e r e  b e i n g  e v i d e n c e  o f  i t  e x t e n d i n g  
b e y o n d  t h e  c o a s t  a t  N e w p o r t  and  C a r d i f f ,  and  t o  t h e  B r i d g e n d
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a rea  in  th e  Vale of Glamorgan. The r a r i t y  o f  moraines 
and m arg ina l d ra inage  suggested  to  C harlesw orth  th a t  the 
ice  "van ished  in  p lace  by e v a p o ra t io n " .  Of the  Newer 
D r i f t  he i d e n t i f i e d  two im portan t m orain ic  sp reads  in  
the  e a s te rn  a rea  of South Wales: the piedmont moraine 
running from L l a n t r i s a n t  in  the west th rough L la n d a ff  and 
sweeping f i n a l l y  onto the  v a l le y  s lo p es  e a s t  o f  R isca , 
and the  Usk te rm in a l  moraine banked a g a in s t  the  e sc a rp ­
ment on the  West and sweeping v ia  L i t t l e  P i l l ,  Bettws 
Newydd, L la n a r th  and L lan g a tto ck  n igh  Usk to  the  h i l l -  
s lo p es  e a s t  o f Abergavenny. The in te rv e n in g  Afon Llwyd 
g l a c i e r  was nourished  p u re ly  lo c a l ly  and ended n ear  
B laenavon.
In  support of h i s  t h e s i s  of two p e r io d s  o f g la c ia ­
t io n ,  C harlesw orth  admits to  be ing  unable to  c i t e  any 
evidence of an i n t e r g l a c i a l  p e r io d ,  and h i s  b a s i s  f o r  the 
d i s t i n c t i o n  r e s t s  mainly on the noted g r e a t e r  m o d if ic a t io n  
of the <ld e r  D r i f t  beyond the  Newer D r i f t  m argin, and the 
su p p o rtin g  evidence of a sand and g rav e l d e p o s i t  from West 
Wales (Jehu, 1904 and W illiam s, 1927)*
A paper p u b lish e d  by Dwerryhouse and P i l l e r  in  1930 
was mainly concerned w ith  the  a rea  to  the  n o r th  o f th a t  a t
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p r e s e n t  u n d e r  d i s c u s s i o n ,  b u t  an  e x a m i n a t i o n  o f  t h e  
g l a c i a l  d e p o s i t s  o f  t h e  Wye v a l l e y  w a s  i n c l u d e d *  The 
a u t h o r s  e s t a b l i s h e d  t h a t  t h e  l o w e r  f s t e p ’ o f  t h e  B l a c k  
M o u n ta in s *  s c a r p ,  a t  1 , 2 0 0  f e e t  0*D* w as  h e a v i l y  d r i f t  
c o v e r e d ,  a n d  t h a t  i c e  a t  t h e  maximum i n  t h i s  a r e a
e x t e n d e d  fr o m  t h e  f l a n k s  o f  t h e  B l a c k  M o u n t a in s  t o
A l l t  D d er w , a s p u r  o f  G lascw m  H i l l  on t h e  n o r t h  s i d e  o f  
t h e  v a l l e y .  S i l u r i a n  e r r a t i c s  i n  t h e  G o ld e n  V a l l e y  
show  t h a t  t h e  Wye i c e  h a d  o v e r f l o w e d  i n t o  i t  v i a  t h e
c o l  (550 f e e t )  a t  i t s  h e a d ,  b u t  n o t  i n t o  a n y  o f  t h e
o t h e r  B l a c k  M o u n t a in  v a l l e y s ,  t h e  l o w e s t  c o l  o f  w h ic h  
i s  a t  l , i + 0 0  f e e t  ( a t  t h e  h e a d  o f  t h e  Monnow)*
T h r e e  r e c e s s i o n a l  m o r a i n e s  w e r e  n o t e d  i n  t h e  Wye 
v a l l e y  a t  S t r e t  t o n  S u g v /a s ,  S ta u n to n -0 n -V 7 y e  an d  H ay .
The f i r s t  d i s s e r t a t i o n  t o  d e a l  w i t h  t h e  g l a c i a t i o n  
o f  a p a r t  o f  t h e  S . E .  B o r d e r l a n d  w as t h a t  o f  B *B . G l a r k e ,  
s u b m i t t e d  f o r  t h e  M .S c .  d e g r e e  o f  B ir m in g h a m  U n i v e r s i t y  
in  1934* A l t h o u g h  i t s  t i t l e  r e f e r r e d  o n l y  t o  t h e  l o w e r  
Wye V a l l e y ,  i t s  s c o p e  w a s  f a r  w i d e r  t h a n  t h i s :  b u t  t h e  
o n l y  p a r t  o f  i t  s u b s e q u e n t l y  p u b l i s h e d  d e a l t  w i t h  t h e  
B l a c k  M o u n ta in s  ( C l a r k e ,  1936). Much o f  t h e  t h e s i s  w a s  
c o n c e r n e d  w i t h  t h e  e v o l u t i o n  o f  t h e  d r a i n a g e  p a t t e r n ,  b u t
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a l e n g t h y  d e s c r i p t i o n  o f  t h e  g l a c i a l  d e p o s i t s  i s  i n c l u d e d *  
He r e - e x a m i n e d  C a r t e r ’ s  v i e w s  on t h e  p r e - g l a c i a l  c o u r s e  
o f  t h e  U s k  i n  t h e  B r e c o n  a r e a  and  d e t a i l e d  d e s c r i p t i o n s  
o f  t h e  d r i f t  d e p o s i t s  o f  t h e  B l a c k  M o u n t a in s  a r e  g i v e n *
The p o s s i b i l i t y  t h a t  t h e  c o n s t r i c t e d  s e c t i o n  o f  t h e  U sk  
v a l l e y  b e t w e e n  T a l y b o n t  an d  C r i c k h o w e l l  m i g h t  b e  a g l a c i a l  
d i v e r s i o n  i s  c u r s o r i l y  c o n s i d e r e d  -  f o r  t h e  f i r s t  t im e  -  
a l t h o u g h  h e  c o n c l u d e s  t h a t  " i t  w as  d i f f i c u l t  t o  c o n c e i v e  
o f  t h e  c o n d i t i o n s  u n d e r  w h i c h  s u c h  a d i v e r s i o n  m ig h t  
o c c u r " *  F o r  t h e  Wye v a l l e y  h e  p o s t u l a t e s  tw o  p e r i o d s  
o f  g l a c i a t i o n ,  t h e  e a r l i e r  o n e  s u p p o r t e d  b y  t h e  e v i d e n c e  
o f  e r r a t i c s  an d  o v e r f l o w  c h a n n e l s *  The m a r g i n s  o f  t h e  
o l d e r  g l a c i a t i o n  a r e  n o t  s t a t e d ,  b u t  h e  f i n d s  e v i d e n c e  o f  
i t  a s  f a r  s o u t h  a s  G o o d r ic h  w h i l s t  i c e  m ovem en t i s  p o s t ­
u l a t e d  i n  t h e  a d j a c e n t  L e a d o n  v a l l e y  i n  t h e  e a s t  a s  f a r  
a s  R u d f o r d ,  n o t  f a r  fro m  i t s  c o n f l u e n c e  w i t h  t h e  S e v e r n .  
The r a n g e  o f  e r r a t i c s  l o c a t e d  i s  a s t o n i s h i n g ,  r a n g i n g  
fro m  f l i n t s  t o  g r a n i t e  ( t h e  l a t t e r  i n  t h e  G av en n y  v a l l e y ) .  
To a c c o u n t  f o r  t h i s  h e  e n v i s a g e s  m a s s i v e  i n v a s i o n  o f  t h e  
d i s t r i c t  b y  i c e  o f  a  n o r t h e r n  o r i g i n  ( w h ic h  r e s u l t e d  i n  
i c e  m ovem ent u £  t h e  Wye t o  C l i f f o r d ) ,  and e v e n  i n v a s i o n  
o f  t h e  a r e a  b y  t h e  I r i s h  S e a  I c e  S h e e t  ( t o  a c c o u n t  f o r  
t h e  f l i n t s  an d  t h e  m a r in e  c l a y  d e s c r i b e d  b y  G r i n d l e y  a t
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B r e d w a r d in e  ( G r i n d l e y ,  1923)* The l a t t e r ,  C la r k e
s u g g e s t s  m i g h t  h a v e  b e e n  t r a n s p o r t e d  i n  a f r o z e n  s t a t e ,
s o  t h a t  an  i n c u r s i o n  o f  t h e  s e a  i s  n o t  n e c e s s a r y  t o
a c c o u n t  f o r  i t ) .  D u r in g  t h e  N ew er  G l a c i a t i o n ,  he
sugges ts  t h a t  t h e  eastw ard  m a r g in  o f  t h e  i c e  i n  t h e
Wye i s  r e c o r d e d  b y  t h e  H e r e f o r d  m o r a i n e ,  a n d  i n  t h e
U sk  v a l l e y  b y  m o r a i n e s  a t  T r e g a r e  and  " B r y n g w en y n ” ( s i c ) .
A t  t h i s  s t a g e  t h e  B l a c k  M o u n t a in  s c a r p  w a s  s u r m o u n te d
b y  t h e  i c e  a t  t h e  h e a d  o f  t h e  R h i a n g o l l  v a l l e y  o n l y ,
a l t h o u g h  t h e  G o ld e n  V a l l e y  and E c s l e y  B r o o k  sh o w  e v i -
C n ly
d e n c e  o f  i n v a s i o n  b y  i c e  f r o m  t h e  n o r t h / d u r i n g  t h e  O ld e r  
g l a c i a t i o n .  T h i s  i s  i n  c o n t r a s t  t o  D w e r r y h o u s e  and  
M i l l e r  who h a d  s u g g e s t e d  i c e  i n v a s i o n  o f  t h e  G o ld e n  
V a l l e y  d u r i n g  t h e  N ew er  D r i f t  g l a c i a t i o n .  He w as  
u n a b l e  t o  f i n d  an y  e v i d e n c e  o f  g l a c i a t i o n  i n  t h e  v a l l e y  
o f  t h e  G rwyne F aw r a b o v e  F f o r e s t  C o a l p i t ,  a l t h o u g h  t h e  
n e i g h b o u r i n g  Grwyne F a w r  v a l l e y  w a s  h e a v i l y  g l a c i a t e d .
A second t h e s i s ,  p re se n te d  f o r  t h e  M. A.  degree of 
M anchester U n iv e rs i ty  by L .S . McCaw in  1936 i s  a q u i t e  
remarkable p iece  o f  w ork .' I t  inc luded  c a r e f u l  work on 
the e ro s io n a l  h i s to r y ,  s o i l s  and land use of t h e  B l a c k
*
The g r e a t e r  p a r t  o f  t h i s  m o s t  v a l u a b l e  w o r k  h a s ,  
u n f o r t u n a t e l y ,  n e v e r  b e e n  p u b l i s h e d ,  a l t h o u g h  t h e  
o u t l i n e  o f  t h e  p h y s i c a l  b a c k g r o u n d  f o r  t h e  s e c t i o n  
o f  t h e  B l a c k  M o u n t a in s  i n  t h e  Land U s e  S u r v e y  r e p o r t  
f o r  B r e c k n o c k  w a s  e x t r a c t e d  fro m  i t  ( W h i t e ,  1 9 ^ 3 ) •
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M ountains, as w ell as the  most d e ta i l e d  account of the 
g l a c i a t i o n  of the area# Of p a r t i c u l a r  note  was the 
p ro d u c tio n  fo r  the  f i r s t  time of a map showing the 
d i s t r i b u t i o n  of d r i f t  d e p o s i t s  in  the B lack Mountains 
(h is  g e o lo g ic a l  map an e x te n s io n  of work i n i t i a t e d  by 
Wickham King i s  a lso  the f i r s t  d e ta i le d  g e o lo g ic a l  map 
of the a r e a ) . This i s  reproduced as p a r t  o f f i g .  9 .
McCaw d id  n o t produce evidence of m u l t ig l a c ia t io n ,  and 
t r e a te d  the  g l a c i a l  d e p o s i ts  of the a rea  as  contempor­
aneous. He e s t im a te d  th a t  the  ice  ro se  on the  n o r th  
f la n k s  o f the  Black Mountains to  a l e v e l  o f 1,800 f e e t  
a llow ing  ic e  stream s to  e n te r  the heads o f the  R h ian g o ll ,  
Honddu, Monnow, E csley  and Dore v a l l e y s .  This wa3 a ided  
by convergence o f the ic e  upon trie T a lg a r th  a re a  from 
b o th  the  Tye and the Upper Usk, due to  the l a t t e r  valley* s 
r e s t r i c t e d  o u t l e t  below T alybon t. P a r t l y  f o r  t h i s  reaso n , 
the ic e  sp read  eastw ards to  a f a r  g r e a t e r  e x te n t  from the 
Wye v a l le y  than  from the Usk.
In  the  Usk v a l l e y ,  the  g l a c i e r ,  b lo ck in g  the mouths 
sou th  f low ing  t r i b u t a r i e s  caused tem porary la k e s  to  form 
( in  the  lower Qavenny, Grwyne and R h iango ll v a l l e y s ) ,  
w h i ls t  g l a c i a l  deepening of the  Usk v a l le y  100 f e e t  or
79
more i s  t e s t i f i e d  by th e  way th e  f i r s t  two v a l l e y s  
hang above th e  main ( th e  R h ia n g o l l  r e c e iv e d  s u b s t a n t i a l  
am ounts o f  ic e  o v e r  i t s  w a te rs h e d  and th u s  was deepened  
to  a d e p th  com parable  w i th  t h a t  o f  th e  m ain v a l l e y ) •
Much o f  th e  e a r l i e r  work on th e  g l a c i a t i o n  o f  th e  
a r e a  was in c o r p o r a t e d  in  u s e f u l  sum m aries p u b l i s h e d  in  
th e  B r i t i s h  R e g io n a l  Geology Handbooks f o r  th e  W elsh 
B o rd e r  la n d  and S o u th  W ales w hich  a p p e a re d  in  1935 and 
1937 r e s p e c t i v e l y  ( P r in g le  & G eorge , 1937, Pocock & 
W h iteh ea d , 1938). A seco nd  p a p e r  by Pocock  a l s o  
a p p e a re d  in  1940, d e v o te d  to  a d e t a i l e d  e x a m in a t io n  o f  
th e  t e r r a c e  and d r i f t  d e p o s i t s  o f  th e  Wye, w hich he had 
t r e a t e d  b u t  b r i e f l y  in  h i s  1926 p a p e r .  As a r e s u l t  o f  
th e  Second World War, how ever, th e  f lo w  o f  p a p e rs  c e a s e d ,  
and r e l a t i v e l y  l i t t l e  i n t e r e s t  has  b ee n  shown in  th e  
g l a c i a l  h i s t o r y  o f  th e  a r e a  i n  p o s t  war y e a r s .
The War h ad , i n  p a r t i c u l a r ,  h e ld  up c o m p le t io n  o f  
th e  m apping o f  th e  O n e- in ch  G e o lo g ic a l  S h e e ts  233 
(?v!onmouth) and 250 (C hepstow ), work on w hich  had s t a r t e d  
in  1933* T h is  was recommenced in  1945 and  co m p le ted  in  
1947, th e  s h e e t s  a p p e a r in g  in  I960 and 1958, r e s p e c t i v e l y .
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The combined sh e e t  memoir (Welch & T r o t t e r ,  1961) was 
no t p u b lish ed  u n t i l  1961, a lth o u g h  u s e fu l  n o te s  had 
appeared p re v io u s ly  in  the  annual 'Summary o f Progress* 
of the  Survey. I t  i s  i n t e r e s t i n g  to  note  the  d i s ­
c rep an c ie s  o ccu rr in g  along the  ju n c tio n  between the  new 
3hee ts  and those  of Abergavenny and Newport p u b lish e d  
almost s ix ty  y e a rs  e a r l i e r  (f ig*  5 ) ,  a lthough  a t t e n t i o n  
i s  not drawn to  th e se  in  the  memoir. In  p a r t i c u l a r  the  
d r i f t  d e p o s i ts  a re  shown ex ten d in g  much h ig h e r  in to  the 
h i l l s  on the  n o r th  s id e  of the  Abergavenny to  Raglan road* 
The g r e a t  m a jo r i ty  o f  the  d e p o s i ts  in  t h i s  a rea  are  now 
mapped as *morainic d r i f t *  where p re v io u s ly  s im i la r  
d e p o s i t s  had been mapped as sand and g ra v e l .  This i s  
d e sc r ib e d  in  the memoir ( p .126) as " ru b b ly , e a r th y  g ra v e l  
w ith  more c layey p a tc h e s  and might e q u a l ly  w ell be des­
c r ib e d  as a g ra v e l ly  b o u ld e r  c la y ’1* In  a d d i t io n  v a r io u s  
lake c la y s  were mapped n e a r  the ex tre m ity  o f the  ic e  lobe 
xvhich pushed e a s t  up the v a l le y  of the  Glawdd Brook, and 
the T ro d d i’ s p re s e n t  course e a s t  i s  a s c r ib e d  to  g l a c i a l  
d iv e r s io n .  R iver t e r r a c e s  mapped between Llanbadoc and 
Newbridge are  d e sc r ib e d ,  b u t  no c o r r e l a t io n s  v/ere su g g es ted  
w ith  the  more e x te n s iv e  te r r a c e  remnants of the Severn 
mapped on the  same s h e e t .
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Two p o s t-w ar th e se s  might be no ted . R ice , in  a 
t h e s i s  subm itted  to  the  U n iv e rs i ty  o f  London in  195U 
inc luded  a d isc u ss io n  o f  the  d r i f t  d e p o s i t s  o f  th a t  
v a l le y  upstream  o f  Hay (R ice, 1 9 5 k ) » The most im portan t 
re c e n t  c o n t r ib u t io n  i s ,  however, t h a t  o f  Trotrnan (1963)•
In a t h e s i s  subm itted  to  the  U n iv e rs i ty  o f  Wales she 
inc luded  a study  of p o l le n  from cores  taken  from tlie 
r a i s e d  bog a t  Waen Ddu, a c irq u e  on the C arbon ife rous  
Limestone sca rp  couth  o f  Jrickhow ell*  She suggests  
(p. 109) t h a t  " the  ev idence from Waun Ddu in d ic a te s  
complete ic e  freedom s in c e  the  l a s t  f u l l  g l a c i a l " ,  
a lthough  (p* 87) zone I  d e p o s i t s  suggest p e r i g l a c i a l  
a c t i v i t y ,  ao do, to  a l e s e e r  e x te n t ,  those  o f  zone I I I#
C th e r  c o n t r ib u t io n s  in c lu d e  a summary o f  e x i s t in g  
knowledge o f  the  g l a c i a t io n  o f  B r e c k n o c k  in  fn  a r t i c l e  
by North (1955), a s i m i l a r ,  b u t  s l i g h t l y  more extended 
d is c u s s io n  b e ing  inc luded  i n  Thomas (1959)• Papers by 
Crampton d is c u s s  g l a c i a l  and p o s tg la c ia l  ev e n ts  in  the 
l i g h t  o f  th e  heavy m in e ra l  and p o l le n  c o n te n t  o f  the c o i l s  
o f  the  a re a  (Crampton, I960; 1966)*
A g r e a t  d e a l  o f  the  a re a  under d is c u s s io n  l i e s  
o u ts id e  t h a t  covered by f recent* g e o lo g ic a l  mapping, and
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thus  our knowledge o f g l a c i a l  ev en ts  l a rg e ly  stems 
from the work of amateur r e s e a rc h e rs  who were m ostly  
a c t iv e  a t  the  tu rn  of the c e n tu ry .  The advent o f  the 
s p e c i a l i s t ,  working through the U n iv e r s i t i e s  o r  r e s e a rc h  
o rg a n is a t io n s ,  came in  the in te rw a r  p e r io d ,  and w ith  i t ,  
u n fo r tu n a te ly ,  the  d isappearance  o f  amateur e f f o r t  in  
t h i s  f i e l d .  This t h e s i s  i s  the  f i r s t  to  co n s id e r  the 
g la c ia t io n  o f p a r t  of the s o u th -e a s t  b o rd e r lan d  on the 
b a s i s  of d e t a i l e d  mapping of i t s  morphology.
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T h is d is c u s s io n  o f  th e major problem s o f  g la c i a l  
ch ron ology in  a rea s  a d ja cen t and r e le v a n t  to  th e  Usk 
(th e  M idlands and W ales), w i l l  he p re fa ced  by a s t a t e ­
ment o f  th e  term in o lo g y  which w i l l  be u se d , throughout 
th e  t h e s i s .  P a la e o b o ta n ic a l s tu d ie s  in  England, e s p e c i­
a l l y  s in c e  1950, have en ab led  a r e la t iv e  ch ron ology fo r  
th e  Quaternary o f  th e B r i t i s h  I s l e s  to  be e s ta b l is h e d  
(W est, 1 9 6 3 ), which commands a f a i r  degree o f  support*  
T h is h as b een  b ased  on p o l le n  a n a ly t ic a l  s tu d ie s  o f  
in t e r g la c ia l  d e p o s it s ,  and t h e ir  r e la t io n s h ip  w ith  
th e  v a r io u s  d r i f t  sh ee ts*  T h is  B r i t i s h  sequence w i l l  
be u sed , w herever p o s s ib le ,  and th e  seq uence ( fo r  th e  
M iddle and Upper P le is to o e n e  o n ly , th e Lower P le is to c e n e  
h avin g  l i t t l e  r e le v a n c e  fo r  t h i s  area  a s  y e t ) ,  to g e th e r  
w ith  C o n tin en ta l c o r r e la t iv e s ,  i s  g iv e n  in  T able 5 *
3 k
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UPPER i e ie h a e lla n  O* ■<urn w eieh sel 0«
PLEIS­ Ipew lchlan 1*0. R A  1*0. Een I ,  0*
TOCENE dipping flU B iss  0 , scale o.
KIDDLE Hocxnian I* 0* K/R X.O. H olste in  1*0
PLEIS— ! L ow estoft 0 , B indel 0 , s is t e r  Q.
TOCERE C roaerian I* G< qA  z. o.
L O W E R P L E I S T O C E R E
...................................................
An approach to  the ab so lu te  d atin g  o f  g la c ia l and in te r -  
g la c ia l ep iso d es has been made in  recen t years w ith  th e  
in crea sin g  us© o f  p r e c ise  d a tin g  tech n iq u es, e s p e c ia lly  rad io ­
carbon dating* A d a tin g  fo r  th e European sequence during th e  
la s t  (w eleh se lla n ) O la c la tio n  (a fte r  P a irb rid ge, 1961, 1Wi) 
i s  g iven  in  Table 6 t
85
TABLE 6
bym cg„fly j o b
WURM GLACIATION M odified  a f t e r  PAIRBRIDGE 
1 961 a
T ears B*P
LAST INTERGLACIAL (ip sw ic h ia n ) 100 ,000  -
EARLY WURM (EARLY WEICHSELIAN)
Main I n t e r s t a d la i
(Upton Warren I n t e r s t a d la i )
MAIN WURM (LATE WEICHSELIAN) 
Younger L oess I l a  
Paudarf O s c i l la t io n  
Younger L oess l i b  
H ernlng O s c i l la t io ni
D a n lg la c la l  
LATE WURM (LATE GLACIAL)
ifrw ff Apa. IntexsteMpl
PeZ« la  G o t ig la c ia l  
lb  B i l l i n g  
Ic  O lder Dryas 
I I  A llerB d  
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1 0 ,8 0 0
10.300
In the south-east Borderland we may look to two 
adjacent areas for a chronological framework against 
which out own findings may he matched! West Wales and 
the Midlands# The Pleistocene sequence of these two 
areas has received considerable attention, whilst use­
ful links have been established with the Severn/Avon 
terrace sequence in the case of the Midlands, and the 
raised beach deposits of Gower in West Wales (although 
the drift/beach relationship in Gower has never been 
satisfactorily demonstrated, and radiocarbon dating 
seems now to offer a more profitable lead)#
(a) Wggfr WfrlffP
The division of the drift of South Wales into an 
Older and a Newer Drift based mainly on morphological 
characteristics (Chapter 5 ) has long been accepted#
The 1Older Drift of south Gower (which from its erratic 
content was considered to have been laid in part by 
Irish Sea Ice) was shown by T#N# George (1933) to over­
lie the main raised beach of the Peninsula, the Patella 
beach, which was therefore considered 'pre-glacial*, 
despite the inclusion of erratic material within it 
This was ascribed to a period of "incipient glaciation" 
when icebergs calved from minor valley glaciers reaching
8 7
the Channel coast, and elsewhere, foundered on the 
shores of Gower#
The pre-Older Drift age assigned to the Patella 
beach was accepted by Griffiths in his study of the 
drift deposits of South Wales (Griffiths, 19*4-0)*
He Identified a lower and an upper boulder clay 
with associated sands and gravels indicative of
retreat stages throughout most of South Wales, and
■
proposed the following chronological sequencej
Tamp; 7
Newer





‘ - ' ‘ * ■* '• - ■'*
7# Sands and Gravels
6. Boulder clay (9Headv outside glaciated
area)
5. Sands and Qrawels
h . Boulder day
3. Blown sand and ossiferous breccia
2. Raised beach
1. Raised beach Platform
88 -
Griffiths tentatively equated his Raised Beach,
Older Drift and Newer Drift deposits with East 
Anglian deposits now assigned to the Lowestoft,
Gipping and Welchselian Glacial episodes respectively# 
The sequence exposed in Minchin Hole, Gower 
was critical to T#N# George's work# He recorded the 
following succession (George, 1933)i 
*4-# Wind blown sand
3# Marine sandi the Neritoldes beach 
2# Ossiferous cave breccia#
1 * Sfrtftllft, Beach 
Nerltoifles Beach was correlated with a blown 
sand in Caswell Bay which could be seen to underlie, 
head, from which it was concluded that the Neritoldes 
beach also probably antedated the local (Older Drift) 
glacial deposits#
The Minchin Hole section (the face of which has 
receded) was recently re-examined by D#Q# Bowen#
Bowen whose interpretation differs significantly from 
that of T#N# George (Bowen, 1966)# Bov/en records!
6# Upper Head
5i Cemented sand
k . Loose sand (the Neritoldes amd)
3# Stratified cave earth
2# Lower Head
1#
The main contrast Is that Bowen notes a head 
deposit capping the section, and the cave breccia 
of George is interpreted as a lower head* Mammalian 
fauna discovered in the cave earth above the latter 
(3) is considered similar to that from the Upper 
Flood Plain (Ilford) Terrace of the lower Thames 
for which an Semlan age has been suggested. "This 
provides a horizon which can be dated, and to which 
the other members of the stratigraphy can be re­
lated" (Bowen, 1966, 475)# Thus the underlying 
'lower head* (2) is assigned to the Gipping, and 
the Upper Head to the Welchsellan, placing the 
Patella Beach in the Hoxnian Interglacial# Add­
itional evidence for this hypothesis is found in 
the presence of a fossil soil reported by Ball 
(1965) at Worms Head, Gower. This appears to have 
formed under climatic conditions similar to the 
present but with warmer summers, and as it overlies 
what George considered to be glaeio-fluvial deposit 
(but identified by Bowen as Lower Head) the pal- 
aeosol is correlated with the Minchin Hole cave 
earth, and placed in the last Interglacial (Ips- 
wichlan). The Gower Drift is thus referred to
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th e G ipping, the W eloheelian "being a period  o f  
only p e r ig la e ia l a c t iv ity  in  Gower.
T his chronology la  a t variance w ith  a Chronology 
suggested  by h la  in  h la  study o f  C entral south Wales
' ' '  i  ••
in  the p revious year (Bowen, 1965), in  which he d is ­
tin gu ish ed  th ree ic e  advances in  the areat an E arly
'  ‘ •
G la cia tio n ' in  which I r is h  Sea and lo c a l ic e  merged 
(e r r a t ic s  o f t h is  g la c ia l advance were incorporated  
in  the P a t e l l a  beach)) a ’Main Welsh G la c ia tio n ' 
o f e x c lu s iv e ly  lo c a l le e , which covered Gower)
* < * #  14
and a 'Welsh Readvance G la c ia tio n ', the margins o f
W# f * • V • * • , . . - l 1 <r • * + * * ■ **
which are d e lim ited  by fresh  topography* These 
g la c ia l ep isod es were assigned  to  th e G ipping,T .
Older W elchsellan and Main W eichselian  r e sp e c tiv e ly , 
the P a te lla  beach then b ein g  thought to  be Ip sv loh ian  
in  age.
Bowen (1966) c o r r e la te s  h is  Gower sequence w ith  
V est Wales exposures, contending th a t lik e  Gower th a t 
area was la s t  g la c ia te d  during the G ipping, th e W eieh- 
s e lla n  b ein g  rep resen ted  by p e r ig la e ia l d ep osits*
Both Wirta 0 9 5 3 ) and M itch ell (1960) had p rev io u sly  
m iggested th a t the la s t  g la c ia t io n  to  a f fe c t  c o a sta l 
West Wales was G ipping. Wirt a considered  the I r is h
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Sea l e e  to  hare reach ed  i t s  maximum d u rin g  th e  
e a r ly  p a r t o f  th e  H ies  (G ip p in g ), th e  Younger
R is s  b e in g  a p er io d  o f  l o c a l  Welsh G la c ia t io n .
The Gower R a ised  Beach i s  th u s put in to  th e  H/R 
(Hoxnian) I n t e r g la c ia l ,  w h i ls t  th e  Wurm was 
e s s e n t i a l l y  a T a lle y  g la c ia t io n .  M itc h e ll ,  w h i ls t  
con ced in g  an in v a s io n  o f  I r i s h  Sea Ic e  in to  th e  
C hesh ire P la in  in  th e  f Smestow Cold P e r io d 1 
(W e ic h se lla n ) , c o n s id e r s  th a t  a t  t h i s  tim e in  West 
W ales th e  I r i s h  Sea I c e  sh e e t d id  n o t extend  
sou th  o f  th e  L leyn  P e n in su la . H is su g g ested  chron­
o lo g y  in  r e s p e c t  o f  Wales i s  g iv e n  in  T able: 8:
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1 Smestow Cold Period
Corrle Glaciation
Shrewsbury Re-advance
Llandaff Mountain Gl. 
Main Irish Sea Gl. 
of Cheshire Plain.
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Ipswich Warm Period Interglacial (Llansant- ffraid soil)
Gipping Cold Period Irish Sea Ice in South Wales (Pencoed, Newquay
„
Hoxne Warm Period Interglacial (Gower Beach)
1 -)i>
Lowestoft Cold Period Glaciation (Gower erratics)
Cromer Warm Period Interglacial (Gower Shore Platform).
L O W E R  P L E I S T O C E N E  
(Evidence of 200 foot sea level)j L * : - K *.• . 'j
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The o r ig in a l  work o f  Watson (1966) in  th e  Aber­
ystw yth  area i s  a ls o  in  broad agreem ent w ith  th e  
c o n c lu s io n s  o f  W irtz, M itc h e ll  and Bowen* Watson 
c o n s id e r e s  many o f  th e  d e p o s it s  p r e v io u s ly  id e n t i f i e d  
a s t i l l s  t o  be th e  r e s u l t  o f  m assive p e r ig la e ia l  
a c t i v i t y  in  the W eich se lia n , th e  o n ly  t r u ly  g l a c i a l  
d e p o s it s  b e in g  G ipping or  e a r l i e r  in  age* A 
s im ila r  su g g e s t io n  h as b een  put forward in  r e s p e c t  
o f  th e  Brecon Beacons by L ew is (1966), w hich he  
c o n s id e r s  o n ly  t o  have nurtured  c irq u e  g la c ie r s  
d u rin g  th e W eichselian*
An opposing view is held by another, smaller, 
group of investigators, who consider that West 
Wales was glaciated in the Weichselian, This was 
implied by Charlesworth in his 1929 paper, in which 
he outlined the development of a series of pro- 
glacial lakes in valleys draining into the south 
of Cardigan Bay during fKewer Drift Times1, as a 
result of Irish Sea Ice moving in from the coast* 
Zeuner goes farther than this (Zeunei, »S59, 1^6), 
suggesting that the Gower Raised Beach is Last 
Interglacial (Ipswichian) and thus the * Older Drift1 
which overlies it is the equivalent of the Little
Eastern Glaciation of £aat Anglia (i.e. Weichselian). 
This Ipswichi&n dating for the Gower Raised Reach 
is supported by the unpublished work of Groom (1966)*, 
although she considers the beach to be overlain only 
by head deposits. More recently, strong support for 
a Weichselian Glaciation of West Wales has been pro­
vided by radio-carbon dating, and one recently pub­
lished result (John, 1965) suggests that the extent 
of glaciation at this period was far more extensive 
than visualised even by Charlesworth. They also 
suggest a glacial episode much later within the 
Weichselian than previously considered.
Four radio-carbon dates for West Wales sites 
have been published (Table 9)« Three lie within the 
area of Charlesworth*s 9Newer Drift South Wales Bnd- 
Moraine9, but the fourth, from Mullock Bridge on the 
northern shore of the entrance to Milford Haven, lies 
far to the north of any former 9Newer Drift9 identif­
ication.
*MS. kindly made available to me by the author.
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TABLE 9
Location Reference Type of 
Deposit
Tears B.P.
Mullock Bridge, Pemba. 
(SM 811080) John, 1965
marine
molluscs 37,960 :}700
Tre-llys, X. Pemba. 
(SM 8983^9)►g
John, 1965 marinemolluscs 3 7 . 3 1 0  +J515
Bano-y-warren, Cards 
(SS 2023482) Brown, et al,
1967
Peaty, or­ganic mud 3 1 . 8 0 0  *jgjj
Cilmaenllwyd, Cards 
(SN 203482) John, 1967
Woodfragments
- j . . .  - J f F n  •♦■250033# 750 ^ 9 0 0
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On th e h a ste  o f  h ie  1965 d a tin g* , B .3 . idtm p ro - 
posed an ex ten siv e  g la c ia t io n  in  Wester B r ita in  
la te r  than 58 ,000  years B .P ., which concurs w ith  
the su ggestion  o f  Fenny (196b) th a t the maximum 
o f  th e la s t  G l a c i a t i o n  throughout B r ita in  was th e  
approxlsat eq u iv a len t o f  th e  sureyean Main 'A m  
(25 ,000 -  17 ,000 years B ,P ,) ,  These d atin gs are  
unexpectedly reeen t, end i f  th ey  are to  he oco o p ted  
w ill  req u ire com plete r e v is io n  o f  e s ta b lish e d  view s 
on d r if t  morphology and age r e la tio n sh ip s .
The p ion eer work o f  • w i l l s  in  the Severn  
V a lley , and K iss Tomlinson In th e  Avon has been the  
b a s is  fo r  recen t stu d ies  o f  variou s a sp ects o f  th e  
P le isto cen e  in  the M idlands by h otton  and h is  
a sso c ia te s  in  reeen t y ea rs. Of p a r ticu la r  v a lu e  
was the co r r e la tio n  suggested  by vv iiis o f  th e  
various g la c ia l  advances w ith  ep isod es o f  aggrad­
a tio n  and down cu ttin g  w ith in  th e  Severn b a s in , 
contained in  two papers ( w i l l s ,  1937, 1938), and 
b r ie f ly  summarised in  a reg io n a l veiuw s ( w i l l s ,
1948). W ills suggested  two main p eriod s o f  g la c ia t io n  
corresponding w ith  the Older and Newer D r if t , and
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separated by a len gth y  I n te r g la c ia l. The g la c ia l  
epinodes are not sim p le, terra ce  d ep o sits  In part*
'4
lc u la r  p o in tin g  to  a wenlng end re  advance o f  the  
le e  a t le a s t  once In each major p erio d . < Pour 
g la c ia l advances are th erefo re  suggested  (Table 10 ) i
' ’ f  • I '  '  \  t  ,<2









Bo. 2 & 3
Welsh Beadvanee
In te r r la e ia tio n
Bain I r is h  Sea 










Bo. 5 Second Welsh 31 . 
In te r g la c ia tio n  
F ir s t  w elsh G l.
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tfiils empnasized the morphological distinction 
between the Older and Newer Drifts, the former 
being largely hill-top remanie deposits, the formation 
of which was followed by a prolonged period of more 
temperate conditions with extensive river erosion*
He refers to four major ice advances into the lowlands 
from the Welsh massif* The Oldest, the First Welsh 
Glaciation, reached the Cotswold scarp, overriding 
it at the Moreton Gap, although its western flank seems 
to have lain against the Malvems (tills, 1946, 112}* 
The Second Welsh Glaciation covered similar ground, 
but on this occasion did not surmount the Cotswolds 
(Wilis, 1946, 115)• The Third Welsh (Newer Drift) 
was far less extensive, coalescing with the Irish Sea 
Ice in the north-east Borderland, and shown (Wills, 
1946, fig* 29) to extend down the Wye to Hereford, 
and down the Usk to beyond Abergavenny* This is 
essentially the Newer Drift boundary of Charlesworth 
(1929)» although the issue is confused because Wills 
considers the Welsh Readvance Glaciation to have 
occupied much the same territory*
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The state of Midland Pleistocene chronology 
in the early nineteen sixties has been summarized by 
Tomlinson (1963). Her correlation of the Midland 
Drifts and the Severn/Avon Terrace sequence with 
the Hast Anglian Pleistocene are summarized in the 
following Tablet
TABLE 11
CORRELATION OF THE MIDLAND M B  EAST AEOLIAN 
PL5I8T0CENE SEQUENCES. AFTER TOMLINSON (19.63)
MIDLANDS 1!
i i













Interglacial Kidderminster Ho. 3 & k Ipswichlan I.G.






Interglacial ---- Eoxnian I.G.
Older
Drift
First Irish 01. 





I t  w i l l  be noted  th a t the W oolrldge Terraee 1b now 
assigned  to  the period  o f  the Second Welsh G la cia tio n  
(G ipping), th e con clu sion  o f  Hoy, (1958, 166) who has 
in v estig a ted  th ese  gravel*  in  the low er Severn. th e  
Main I r is h  See D r ift  o f  th e Midlands la  p laced  by 
T onlinson In the Early W elehselian , and the Mein 
Terraee o f  th e Severn and th e Ho, 2 Terrace o f  th e Avon 
a t th e beginning o f  th e  Mala I n te r s ta d la i, T his su g g estio n  
i s  based In part on radio-carbon d a tin g  o f  d ep o sit*  fron  
Vladbury (Avon Ho* 2Terrace? 36 ,000  years B .P ,) ,  and 
Upton Warren (asaoela tad  w ith  Main Terrace o f  Several 
1*2,000 years B .P .) (Coope, 1962, and Coope, Shotton and 
Straohan, 1961)* A fu rth er  d a tin g  fron  the Taase V a lley  
(Avon Ho. 2 Terrace) o f  approxim ately 32,000 years B .P . 
(Coope and Sends, 1966) has suggested  th a t the nans 
* Tipton Warren In te r s ta d la i' n ig h t
now be J u s tif ie d  fo r  t h is  ep iso d e , which th ey  show (1966, 
f i g fc 2) to  extend fron  50,000 to  23,000 years B .P .
The Welsh Readvance la  o m itte d  fron  the above 
ta b le  as i t s  e x iste n c e  I s  now questioned , although the  
sequence o f  even ts In th e Midlands fo llo w in g  th e w ith ­
drawal o f the Main I r is h  sea  le e  I s ,  p a ra d o x ica lly , 
"somewhat obscure” (Totallnson, 1963, 1 9 6 ). Peaks,
-  101 -
how ever, w orking in  th e  n o r th -e a s t  Wales B orderland  
(Peake, 1961) su g g e s ts  two advances o f  th e  l e e  th e r e ,  
a L i t t l e  Welsh (th e  e q u iv a le n t  o f  W il ls f s  'W elsh Re­
ad vance9) ,  ra d io -ca rb o n  d ated  c a . 2 8 ,o 0 0  y ea rs  B .P , 
and l a t e r  a L la y  Advance a t  about 2 0 ,0 0 0  y ea rs  B .P ,
These have b een  c o r r e la te d  w ith  th e  W orcester T errace , 
and the low er 'Power S ta t io n  T errace' o f  th e  Severn  
(B e c k ln sa le  and R ich ard son , 196U)t th e  g r a v e ls  which  
are la r g e ly  b u r led  a s  a r e s u l t  o f  r e c e n t  a g grad ation  
in  th e  low er re a ch es  o f  th e  r iv e r ,*  B ou lton  add 
W orseley (1967) have su g g e s te d , how ever, th a t  P ea k e's  
L lay  Advance I s  p a r t o f  th e  m arginal d e p o s it  o f  I r i s h  
Sea I c e  in v a s io n  o f  th e  C h esh ire P la in  d ated  a s  L ate  
W eich se lia n  from In clu d ed  s h e l l  fragm ents (found a t  
Sandlway, N orthw ich and ra d io -ca rb o n  d ated  a t  approx­
im a te ly  2 8 ,0 0 0  y e a r s  B .P . ) .  T h is i s  in  l i n e  w ith  J o h n 's  
f in d in g s  in  West W ales, b u t i t  has been  c o n te s te d  
by P oo le  (1966) who p o in t s  out th a t  th e  d r i f t  sh e e t  
to  w hich B ou lton  and W orseley r e f e r  h as been  cu t  
in to  by th e  la k e  s ta g e s  o f  Lake Lapworth, which have 
b een  c o r r e la te d  w ith  th e  Main T errace o f  th e  S evern , 
f o r  which a r e l i a b l e  d a t in g  o f  ap p roxim ately  W>,000 
y ea rs  B .P . has b een  g iv e n  (Coope, Shot to n  and S trachan ,
1961).
♦The r e la t io n s h ip  o f  th e  low er te r r a e e s  and th e  b u r ied  
channel o f  th e  Severn  are d isc u s s e d  In d e t a i l  in  Chapter 12 .
CONCLUSSSN
A g r e a t d ea l o f  d iv e r g e n t o p in io n  s t i l l  e x i s t s  
con cern in g  th e  l a t e  P le is to c e n e  g la c ia l  ch ron ology  
o f  w estern  England and W ales. O pinion i s  fu n d a-
i> ■
m en ta lly  d iv id e d  a s  to  whether th e  l a s t  major g la c ­
ia t io n  a f f e c t in g  th e  c o a s ta l  t r a c t  o f  West Wales in
t
p a r t ic u la r  occured  in  th e  S ip p in g  or th e  W eich se lia n ,
*
and i f  th e  l a t t e r ,  w hether i t  was an e a r ly  or a l a t e
i i  f  • , v  - A. •* * •
W eich se lia n  G la c ia t io n . Bowen i s  t h e ! l a t e s t  prop­
onent o f  th e  farm er v iew , w h ils t  Johnf s d a tin g s
su g g e s t  th a t  th e  major g la c ia t io n  occured  in  th e  l a t e
?
W eich se lia n . R ad io-carbon  d a t in g  from th e M idlands, 
how ever, in  th e  main su g g e s ts  th a t  th e  Main I r i s h  
Sea G la c ia t io n  o f  th a t  area  occured in  th e  E arly  
W eich se lia n , which W ills  (19U3, f i g .  32) t e n t a t iv e ly  
c o r r e la t e s  w ith  th e  I r i s h  Sea I c e  in v a s io n  o f  w est  
and sou th  W ales. Many o f  th e s e  problem s w i l l
r
probably  be R eso lved  when ra d io -ca rb o n  d a te s  f o r  a 
la r g e r  number o f  s i t e s  become a v a i la b le .
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CHAPTER 7.
GLACIAL MORPHOLOGY OF THE MIDDLE AND PART OF THE UPPER USK.
In t h i s ,  and the  fo llow ing  c h a p te r ,  the  morphology of 
t h a t  p a r t  o f  the  Usk dra inage  b a s in  showing a marked deve l­
opment of d e p o s i t io n a l  and e ro s io n a l  f e a tu r e s  of g l a c i a l  
o r ig in  w i l l  he co n s id e red . This a re a  c o in c id e s  w ith  
th a t  co n s id e red  by C harlesw orth  (1929) to  have been g la c ­
ia te d  du ring  the ’Newer D r i f t 1 G la c ia t io n .
The m orphological d e s c r ip t io n  i s  f o r  convenience 
d iv id ed  in to  two c h a p te r s .  In  the  a rea  co n s id e red  in  
t h i s  ch a p te r  ic e  movement was c o n t ro l le d  by deeply  cu t 
v a l le y  l i n e s ,  v/hereas in  the  Vale of Gwent, co n s id e red  
in  Chapter 8, the v a l le y  of the  Usk i s  sh a llo w e r ,  and i t s  
in f lu en ce  on the  d i r e c t io n  of ic e  movement was no t always 
dominant.
In  t h i s  C hapter, the a rea  d e l im ite d  in  f ig #  k  as the 
’Middle Usk’ w i l l  be co n s id e red , along v/ith  p a r t  of the 
main v a l le y  (upstream as f a r  as Brecon) form ing p a r t  o f 
the  ’Upper Usk’ . The a rea  i s  considered  in  s e c t io n s ,  
each of which d is p la y s  a degree of u n ity  in  i t s  landform s. 
The s e c t io n s  a re  each i l l u s t r a t e d  by a d e t a i l e d  roorpho-
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lo g i c a l  map, and the lo c a t io n  of th e se ,  in  r e s p e c t  of 
each o th e r ,  and w ith in  the Usk as a whole, i s  shown in  
f i g .  10*
The a re a  covered in  C hapter 7 i s  p redom inantly  one 
o f t r a n s i t i o n ,  the  r i v e r  here  c u t t in g  th rough  the  l i n e  of 
the  P f o r e s t  Fawr -  B lack Mountains scarp  in  a narrow 
s t r e t c h  ex tend ing  from L la n d d e t t i  to  Fenrnyarth (considered  
in  s e c t io n  c ) .  Above t h i s  the  v a l le y  f la n k s  the fo o t  of 
the  P f o r e s t  Pawr sc a rp ,  and l i e s  m arginal to  the  in t e r n a l  
lowland a rea  com prising the  L la n g o rse -L ly n f i  B asin . At 
i t s  downstream end ( s e c t io n  f )  the  v a l le y  i s  w idening out 
as the Vale o f Gwent i s  approached, a l though  the massive 
upland a re a s  of the  C o a l f ie ld  P la te a u  and the  B lack 
Mountains s t i l l  r i s e  a b ru p tly  to  the sou th  and the  n o r th  
r e s p e c t iv e ly .  The ra p id  change in  the c h a ra c te r  of the 
v a l le y  to  be observed between Brecon and Abergavenny seem 
inconsonant w ith  the w idely  accepted  view of the Usk as a 
major r i v e r  o f  long s ta n d in g  (Chapter k)  9 and the evidence 
on which t h i s  i s  based  w i l l  be c r i t i c a l l y  reviewed 
(S ec tion  a ) .
The m orphological d e t a i l  shown on the  maps here  to  
be d e sc r ib e d  was mapped in  the f i e l d  a t  a s c a le  of 1 :10 ,560 . 
The p o s s i b i l i t y  of reduc ing  the time re q u ire d  f o r  t h i s  by
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u s in g  the  a v a i la b le  a e r i a l  photo coverage was ex p lo re d . 
Comparison of a i r  photographs a t  the  M in is try  of Housing 
and Local Government’ s Welsh O ffice  a t  C a rd i f f  w ith  com­
p le te d  f i e l d  mapping suggested  th a t  only the  l a r g e r  sc a le  
f e a tu r e s  could he mapped d i r e c t l y  from a i r  p h o to g ra p h s / ' 
and the  q u a l i ty  of maps compiled in  t h i s  way v/ould 
th e re fo re  he c o n s id e rab ly  i n f e r i o r  to  those  made by 
d i r e c t  o b se rv a tio n . Consequently a i r  pho tograph  i n t e r ­
p r e t a t i o n  was no t used to  supplement f i e l d  mapping.
The s ty le  of m orphological mapping was a p e rso n a l  one, 
o f an e s s e n t i a l l y  g e n e t ic n a tu r e .  The reaso n s  fo r  the 
choice of t h i s  s ty l e  have been o u t l in e d  in  Chapter 1 . A 
b r i e f  o u t l in e  of the n a tu re  of the main landform s p o r tra y e d  
by the symbols i s  g iven below.
1. Concave or Convex B reak of S lope. These l i n e s  in d ic a te  
d i s c o n t in u i t i e s  of s lo p e .  The d i s c o n t in u i ty ,  or b re a k , 
should  be " v i s ib ly  angu la r"  (W aters, 1958, 13) so th a t  i t  
i s  p o s s ib le  f o r  i t s  p o s i t i o n  to  be p l o t t e d  on maps (a t  a 
sc a le  o f 1 :10,560) in  the  f i e l d  w ithou t h e s i t a t i o n .  
I n f le x io n s  of slope a re  n o t inc lu d ed , a l though  the d i s t ­
in c t io n  between a p o o rly  developed b re a k , and a marked
* This i s  in  p a r t  a r e f l e c t i o n  of the very poor q u a l i ty  
photographs which were a v a i la b le  a t  t h a t  tim e.
in f le x io n  would be d i f f i c u l t  to  d e f in e ,  and such slope 
changes have norm ally  been mapped as b re a k s .  A concave 
b re a k  of slope i s  one in  which the  slope f a c e t  above i t  
i s  s te e p e r  than th a t  below, whereas when the  b reak  i s  
convex, the angle o f the slope f a c e t  below i s  g r e a t e r  
than  th a t  above.
2. M orainic Ridge* The most common m orphological f e a tu re  
o f  a rea s  o f g l a c i a l  d e p o s i t io n  i s  p robably  the r id g e .  These 
can sometimes be shown (from exposures) to  be e s k e r s ,  or 
where they occur en ech e lo n , w ith  ap p a ren tly  smoothed 
forms a l ig n e d  w ith  the  p robab le  d i r e c t io n  o f ic e  movement, 
they  can reaso n ab ly  be mapped as d rum lins . The g re a t  
m a jo r i ty  of r id g e s  in  d r i f t  d e p o s i ts  canno t, however, be 
shown to  belong  to  e i t h e r  of th e se  c l a s s e s ,  and they  have 
been simply mapped as ’m orain ic  r i d g e s , ’ u s in g  a simple 
l i n e  symbol which h ig h l ig h ts  the  s ig n i f i c a n t  t r e n d .  I t  
should  n o t be supposed th a t  f e a tu re s  mapped in  t h i s  way 
are  m oraines ( e i th e r  l a t e r a l ,  m edial or te rm in a l)  in  the  
r e s t r i c t e d  sense of th a t  term , a lthough  many undoubtedly  
a r e .  The symbol simply shows rid g e  forms in  d r i f t ,  some 
of which are  composed of t i l l ,  bu t the m a jo r i ty  of which 
a re  g l a c i o - f l u v i a l .
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3# K e t t le  or K e tt le  h o le .  Any hollow w ith in  s t r a t i f i e d  
d r i f t  which was co ns idered  most l i k e l y  to  have developed 
by the  m e ltin g  out of inc luded  ic e  masses v/as mapped as 
k e t t l e *  There i s  a g re a t  v a r ie ty  of form, rang ing  from 
sha llow , pan-shaped d ep re ss io n s  to  deep, w a t e r - f i l l e d  
hollov/s.
Ice  contact*  F l i n t  (1957, I k l )  d e sc r ib e s  ic e  c o n ta c t ,  
s u r f a c e s  as " the  s id e s lo p e  or face  o f a mass of sedim ent 
t h a t  was b u i l t  up a g a in s t  a s teep  su p p o rtin g  w a ll  o f 
g l a c i e r  i c e * . . . . .  in d e n ta t io n s  remain where g r e a t  p ro ­
tu b e ran ces  in  the  ic e  once s tood , and p r o je c t io n s ,  m ostly  
c u sp a te ,  remain where the ice  was marked by c r e v a s s e - l ik e  
r e - e n t r a n t s " .  A lthough w e ll  developed c o n ta c ts  occur 
which accord  w ith  t h i s  d e s c r ip t io n ,  they are  few, and 
fa c e s  o f  g l a c i o - f l u v i a l  d e p o s i ts  have been mapped as ice  
c o n ta c ts  wherever t h e i r  lo c a t io n  su g g es ts  an ic e -m a rg in a l  
p o s i t io n ,a n d  t h e i r  d e ta i l e d  form does no t show evidence of 
f l u v i a l  m o d if ic a t io n ,  b u t i s  o f sw e ll in g  c h a ra c te r  w ith  
cuspate  te n d e n c ie s .  This form i s  n o t e a s i l y  d e sc r ib e d ,  
b u t f a i r l y  r e a d i ly  i d e n t i f i e d ,  w ith  p r a c t i c e ,  in  th e  f i e l d .
5* Kame t e r r a c e .  A f l a t - to p p e d ,  t e r r a c e - l i k e  accum ulation  
of s t r a t i f i e d  d r i f t  u s u a l ly  found f la n k in g  the v a l l e y  w a ll ,  
b u t o c c a s io n a lly  b u i l t  a g a in s t  h ig h e r  m orainic accum ulations .
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Id e a l ly  t h e i r  le a d in g  edge should p rese rv e  ic e  c o n ta c ts ,  
as they were l a i d  down between the  g l a c ie r  and f la n k in g  
h ig h  ground, b u t evidence of t h e i r  former l i t t l e - g r e a t e r  
e x te n t ,  combined w ith  a s l i g h t l y  r o l l i n g  su r fa c e  form i s  
co ns idered  s u f f i c i e n t  grounds f o r  mapping l a t e r a l  te r r a c e  
l ik e  f e a tu r e s  as kame t e r r a c e s .  Karnes a re  mound-like 
h i l l s  of s t r a t i f i e d  d r i f t  considered  to  have been depos­
i t e d  in  c re v a sse s  or o th e r  openings in  the  ic e  ( F l in t ,  
19579 150). Mounds of s t r a t i f i e d  d r i f t  w ithou t l i n e a r  
te n d e n c ie s ,  and r e l a t i v e l y  f l a t - to p p e d ,  have been mapped 
as kames, whether or no t ic e  c o n ta c ts  are e v id e n t .
6. M eltw ater ch an n e l. Any channel of f l u v i a l  o r ig in ,  
the m ajor form of which was judged no t to  have been 
eroded by p re se n t-d a y  d ra in a g e , was mapped as a m eltw ater 
channel. Some are  t o t a l l y  unconnected w ith  p re s e n t  
stream  l i n e s ,  b u t o th e rs  have been u t i l i s e d  by p o s t -  
G la c ia l  d ra in ag e . In  form th e re  i s  g re a t  v a r i e t y ,  
p robab ly  depending on t h e i r  s ig n if ic a n c e  as m eltw ater 
d i s t r i b u t a r i e s ,  and the le n g th  of time t h a t  they  were so 
used. The sm a lle s t  were l e s s  than  f iv e  f e e t  deep, w ith  
g e n t ly  s lo p in g  s id e s .  The l a r g e r  norm ally  show tre n c h ­
l ik e  form, w ith  f l a t  f l o o r s ,  e s p e c ia l ly  i f  they have not 
been m odified  by p o s t -G la c ia l  d ra in a g e . By comparison
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w i th  m e l tw a te r  c h a n n e ls  mapped in  o th e r  p a r t s  o f  B r i t a i n ,  
m e l tw a te r  c h a n n e ls  show a v e ry  meagre developm ent i n  th e  
Usk*
7* Major r i v e r - c u t  b l u f f * Wherever, during  the  p o s t -  
G la c ia l  r e -g ra d in g  of the v a l l e y ,  the r i v e r  has in c is e d  
i t s e l f  in to  the  d r i f t  f i l l ,  o r has eroded i t  as a r e s u l t  
of l a t e r a l  swinging of i t s  t r a c e ,  a s te e p ,  undercu t slope 
f a c e t  r e s u l t s ,  forming a b l u f f .  I t  was co n s id e red  
im portan t th a t  these  should he mapped fo r  they in d ic a te  
t h a t  the form er d r i f t  e x te n t  has been reduced as a r e s u l t  
o f  p o s t -G la c ia l  f l u v i a l  a c t io n .
8* R iver t e r r a c e s . Any l e v e l  t r a c e  of land  considered  
to  have been developed by l a t e r a l  movement of the  r i v e r  
t r a c e ,  and se p a ra te d  from the  low est such l e v e l  ( i . e .  the 
f lo o d  p la in )  by a d i s t i n c t  m orphological b re a k ,  ha3 been 
mapped as a r i v e r  t e r r a c e .  T h is  in c lu d es  t e r r a c e s  cut 
in to  outwash d e p o s i ts  during  th e  in c is io n  of the  r i v e r  
as w e ll  as t e r r a c e s  developed wholly in  a l l u v i a l  d e p o s i t s .  
The 107/e s t  o f th ese  f e a tu re s  may be f lood  p la in  t e r r a c e s ,  
s u b je c t  to  f lo o d in g  during  p e r io d s  of e x c e p t io n a l ly  h igh  
over-bank d isc h a rg e .  The minor b l u f f  s e p a ra t in g  them 
from the f lo o d  p la in  i s  evidence of r e c e n t ,  s l i g h t ,  
in c is io n  by the  r i v e r .
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9* Gravel fan  (D e tr i tu s  o r  a l l u v i a l  f a n ) .  D eposits  of 
mainly la rg e r -g ra d e  r iv e r -b o rn e  sedim ents which a re  found 
a t  the mouths of many t r i b u t a r y  s tream s. I f  the  space 
i s  a v a i l a b le ,  th e se  spread in  f a n - l ik e  form ac ro ss  the 
f lo o r  of the main v a l le y ,  or wherever the stream  shows 
an ab rup t re d u c t io n  of g r a d ie n t .  The arrows a re  drawn 
in  the d i r e c t io n  of s te e p e s t  s lo p e ,  which i3  o f te n  very  
g e n t le .  These f e a tu re s  a re  d iscu ssed  in  d e t a i l  in  
Chapter 10 (pp. 360 f f } .
The f e a tu re s  d iscu ssed  above were mapped w idely 
throughout the  v a l le y .  O ther more lo c a l i s e d  f e a tu re s  
w i l l  be d e sc r ib ed  a t  the  a p p ro p r ia te  p la ce  in  the d e s c r ip ­
t iv e  s e c t io n s  fo llo w in g .
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(a) THE SUGGESTED PLEISTOCENE DEVKLC3PMECT 
OF THE UPPER AITD MIDDLE USK.
Above Brecon the  Usk flows in  a g e n e ra l ly  e a s t e r l y  
d i r e c t io n ,  g a th e r in g  t r i b u t a r i e s  b o th  from the Eppynt 
and the F f o r e s t  Fawr sc a rp .  For the most p a r t  the 
v a l le y  i s  shallow  and w inding, w ith  co n s id e rab le  d r i f t  
accum ulations on i t s  f l o o r .  At Brecon th e re  i s  a 
n o t ic e a b le  change in  the c h a ra c te r  of the v a l le y  ( f ig .  l l ) .  
I t  sv/ings towards a s o u th - e a s te r ly  d i r e c t io n ,  becomes 
s t r a i g h t e r  in  form, and g e n e ra l ly  re v e a ls  a w ide, a l lu v -  
i a te d  f l o o r  f lan k e d  by s t e e p l y - r i s in g  s id e s .  E as t of 
the Honddu, which jo in s  i t  a t  Brecon, i t  has no s ig n i f i c a n t  
t r i b u t a r i e s  from the  n o r th  u n t i l  the confluence of s e v e ra l  
stream s from the Black Mountains about C rickhow ell. 
L langorse Lake, a shallow  t r a c t  o f  w ater f i l l i n g  a b a s in  
in  the upper L ly n f i  v a l l e y ,  t r i b u t a r y  to  the  Wye, i s  l i t t l e  
over 1}  m iles  d i s t a n t  from the Usk, sep a ra te d  from i t  by 
the  narrow r id g e  of A l l t  y r  E s g a i r .  To the so u th  o f 
Talybont the Usk te m p o ra r ily  ta k e s  a more so u th e r ly  
d i r e c t io n  b e fo re  swinging a b ru p tly  eastw ards through a 
g o rg e - l ik e  s e c t io n  of the v a l le y  a t  L la n d d e t t i .  The 
r i v e r  r e t a i n s  i t s  in c is e d  c h a ra c te r ,  a lth o u g h  the v a l le y  
opens out in  i t s  upper l e v e l s  a t  L langyn id r , u n t i l  a
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f u r th e r  a l lu v ia t e d  s e c t io n  i s  reached a t  penm yarth, a t  
the  confluence of the Rhiangoll* The c o n s t r i c te d  
se c t io n  of the v a l le y  a t  L la n d d e t t i  (fig# 11) i s  found 
where the  l i n e  of the F f o r e s t  Fawr -  B lack Mountains 
sc a rp ,  formed of the Brownstones d iv i s io n  of the  Lower 
Old Red Sandstone c ro s se s  the  v a l le y .
To the  e a s t  o f  Brecon th e re  i s  thus  a s tro n g  
su g g es tio n  th a t  the  v a l le y  i s  of re c e n t  o r ig in :
(a) the  r i v e r  here g a th e r s  no l e f t  hank t r i b u t a r i e s ,  
the  Usk-Wye w atershed  ( f ig .  15) here  running  very 
c lo se  to  the Usk;
(b) r i g h t  bank t r i b u t a r i e s  of the Usk (e s p e c ia l ly  
the  C a e r fa n e ll)  meet the  main r i v e r  a t  d is c o rd a n t  
an g le s ;
(c) the  L la n d d e t t i  gorge , and the form of th a t  p a r t  
o f the v a l le y  im m ediately downstream ( i . e .  p a s t  
L langyn id r)  does no t suggest th a t  i t  has long 
formed p a r t  of th e  main v a l le y  of a m ajor drainage 
b a s in ;
(d) the form of the  v a l le y  above L la n d d e t t i  suggests  
th a t  i t  owes more to  the gouging of ic e  than  to  
v a l le y  development by normal f l u v i a l  e ro s io n .
As a case f o r  r i v e r  cap tu re  along t h i s  l i n e  cannot be
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s u b s t a n t i a te d ,  i t  i s  suggested  th a t  the  d ra inage p a t t e r n  
o f t h i s  a rea  has been co n s id e rab ly  m odified  by the a c t io n  
of t r a n s f lu e n t  and d i f f l u e n t  ice  stream s du ring  the  P l e i s ­
tocene .*
Exam ination of the  d ra inage  p a t t e r n  (fig# 11) r e v e a ls  
th a t  a l l  the Usk t r i b u t a r i e s  which meet the main v a l le y  a t  
sharp  ang les  appear to  be tre n d in g  towards the  lowland 
a rea  about L langorse Lake. In  p a r t i c u l a r ,  the C a e r fa n e l l
shows a d i s t i n c t  a lignm ent w ith  the  L ly n f i ,  the co l a t
P ennorth  a t  620 f e e t  (0 on f i g .  11) f a l l i n g  e x a c t ly  on a
l in e  drawn between the  two r i v e r s .  The T a r e l l  i s  s t r u c t ­
u r a l l y  guided along the  C r ib a r th  Disturbance)*'" and i t  i s  
p o s s ib le  th a t  t h i s  r i v e r  and the  Upper Usk (which appears  
to  be s t r i k e - c o n t r o l l e d  above B reco n ) , as w e ll as the 
Menascin and Oynrig, fo rm erly  flowed a c ro ss  the p re s e n t  
Usk-Wye w atershed v ia  the  Brynich  co l (B on f i g .  11 ;
730 f e e t ,  O.D.) in to  the  Dulas v a l le y .  This co l seems 
a lso  to  have been eroded  along the  l i n e  of the C r ib a r th  
D is tu rb an ce . F ig .  12 shows the suggested  p r e - g l a c i a l  
d ra inage  p a t t e r n  o f the  a re a .  I t  i s  one which shows a 
co n s id e ra b le  degree o f s t r u c t u r a l  ad ju s tm en t, the T a r r e l l  
and a s s o c ia te d  stream s e x p lo i t in g  the C r ib a r th  D is tu rb an ce , 
w h i ls t  the  stream s of the  L langorse a rea  are developed in
* T his id e a ,  based on P ro fe s so r  L in to n 's  work on w atershed  
b reach in g  by ice  a c t io n  (Linton 19*+9(a); 19U9(b); 1951) 
was developed in  d is c u s s io n  v /ith  Miss G.E# Groom.
**' See Chapter 3, p .
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the  m arl d iv is io n  of the  lower p a r t  o f the Old Red 
Sandstone S e r ie s .  The upper Usk, a s t r i k e  s tream , has 
eroded westwards c a p tu r in g  the so u th -f lo w in g  stream s of 
the Eppynt. This p a t t e r n ,  i t  i s  sugges ted , re p la c e d  
the e a r ly  consequent p a t t e r n  o f the a rea  d iscu ssed  in  
Chapter the Honddu then  flow ing a c ro s s  the p re s e n t  
Middle Usk to  jo in  w ith  one of the  e a s te rn  stream s of 
the C o a lf ie ld  (probably  the Ebbw Fawr)# This a n c ie n t  
d ra inage  must have been changed a t  an e a r ly  s tage  by 
subsequent developm ents, as few c o ls  remain on the  P f o r e s t  
Pawr -  C o a lf ie ld  w atersheds to  re c o rd  the c ro s s in g  p o in ts  
of the consequent s tream s.
The co n d it io n s  which might g ive r i s e  to  such r a d ic a l  
changes o f the d ra inage  p a t t e r n  are  v i s u a l i s e d  as fo l lo w s :  
The d ra inage  of the  a re a ,  as the r e s u l t  o f major subsequent 
developments i s ,  a t  the  onse t of the g l a c i a l  e p iso d e , 
d i r e c te d  tov/ards the  n o r th - e a s t  and the  Wye ( i t s e l f  
p robab ly  of subsequent o r ig in )  f low ing  a t  the fo o t  of the 
B lack Mountains sc a rp .  These stream s c ro ss  a t r i a n g u la r ­
shaped lowland f lo o re d  by the m arls  of the lower Old Red 
Sandstone S e r ie s .  This i s  f lan k ed  by the P fo re s t  Fawr- 
B lack Mountains scarp  on the  sou th  and e a s t ,  and the 
r i s i n g  land  of the  Eppynt in  the n o r th -w e s t .  The main
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e x i t  i s  towards the  Wye in  the n o r th - e a s t ,  a lthough  a 
zone of r e l a t i v e l y  lo w -ly in g  country  runs westwards 
along the  l i n e  of the p r e s e n t  upper Usk, and so in to  
the Towy v a l le y  a t  L landovery . To the e a s t ,  one of the 
Black Mountains s tream s, the  R h ia n g o ll ,  has developed an 
im portan t l e f t  hank t r i b u t a r y  the Crawnon, p a r t l y  e x p lo i t ­
ing  the s h a t t e r e d  s t r a t a  along the l i n e  o f the Vale o f 
Neath D is tu rb an ce . This runs c lo se  to  the form er w ate r­
shed, and the  scarp  i s  th u s  l i k e l y  to  be weak in  t h i s  a r e a ,  
as in  a d d i t io n  i t  shows a marked change of t re n d  about 
here .*  I t  i s  p o s s ib le  th a t  the  C a e r fa n e l l  has a lso  
e x p lo i te d  a zone of f a u l t i n g  over p a r t  of i t s  co u rse , 
e x p la in in g  i t s  p a r a l le l i s m  w ith  the f a u l t - c o n t r o l l e d  
Crawnon to  the  sou th , and the  co n s id e rab le  deepening of 
th i s  v a l le y  in  c o n t ra s t  to  those  of o th e r  s tream s d ra in in g  
the P f o r e s t  Pawr sca rp . I t s  headwater stream  ( f ig .  11) 
could w e ll  have formed p a r t  of a former s o u th - e a s te r ly  
d ra in in g  consequent b e fo re  cap tu re  by the C a e r fa n e ll  
ex tend ing  south-westw ards along a l i n e  of f a u l t i n g .
I n to  what we s h a l l  f o r  convenience r e f e r  to  as the 
’L langorse low land’ ice  s tream s converged, b o th  from the 
P fo re s t  Pawr Scarp , and from the Eppynt and beyond as a
* Miss G.E. Groom has p o in te d  out the s i m i l a r i t y  w ith  the  
s tepped  p la n  of p a r t s  o f the Cotswold scarp  dem onstrated 
to  h e r  by P ro fe s so r  W ooldridge. He was in c l in e d  to  
suggest th a t  t h i s  phenomenon might be r e l a t e d  to  a n c ie n t  
n o r th -s o u th  axes, l a t e r  a f f e c te d  by the re g io n a l  t i l t i n g  
towards the s o u th -e a s t .
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r e s u l t  of the  overtopping  of the scarp* Although some 
ic e  i s  known to  have moved west in to  the Towy, the main 
avenue o f movement of ice  out of the a rea  would have been 
to  the  middle Wye in  the n o r th  eas t*  This v a l le y  was 
c a r ry in g  much of the e a s te rn  ic e  flow from the C e n tra l  
Wales P la te a u ,  however, and i t  i s  p o s s ib le  th a t  a 
r e s t r i c t e d  o u t l e t  (much narrow er than a t  p re s e n t)  caused 
ic e  to  b u i ld  up in  the  L langorse low land. Thus what 
L in ton  (1951* 11) has termed a ’b a s in  of impeded ou tf lo w ’ 
was p r e s e n t ,  causing  the  ic e - s u r f a c e  w ith in  i t  to  r i s e  
u n t i l  c o ls  in  the  h igh  ground surround ing  i t  were reached , 
th u s  o f f e r in g  an escape ro u te  f o r  ice  in to  n e ighbouring , 
r e l a t i v e l y  i c e - f r e e  a re a s .  T his i s  most l i k e l y  to  have 
occurred  in  the e a s t  where the  B lack Mountains and the 
sm all stream s d ra in in g  o f f  the  p re s e n t  C arbon ife rous  Lime­
s tone  scarp  e a s t  o f  the  Crawnon would have n o u rish ed  only 
sm all ice  streams* There a r e ,  however, a number of 
p la c e s  where ic e  seems l i k e ly  to  have overflowed the  
P f o r e s t  Pawr -  B lack Mountains scarp  in  a so u th e r ly  or 
e a s t e r l y  d i r e c t i o n :  a t  the head o f the T a r e l l  v a l le y  where 
a deep co l w ith  i t s  f lo o r  a t  li+!*0 f e e t  O.D* le a d s  in to  the 
head of the Taf Pawr (co l no t marked on fig*  11); a t  Tor- 
p an tau  where a c o l  a t  1U30 f e e t  0*D* (H in  fig*  11) le a d s
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from the  head of the C a e r fa n e l l  in to  the Taf Fechan; 
a t  the  head of Cwm Gorgwm on the Black Mountains scarp  
(Col I a t  1,150 f e e t  O .D .); and a t  Pen y gen ffo rdd  a t  
the head of the R h iango ll (1,060 f e e t  0#D# not marked 
on f i g .  11 ). In view of th e se  o th e r  examples i t  seems 
no t u n l ik e ly  th a t  ice  c ro ssed  and deepened a c o l  on the 
scarp  a t  L la n d d e t t i ,  where the  scarp  i s  in  any case 
g e n e ra l ly  much lower today# A f u r th e r  c o l  (G in  fig#  11) 
n ear  the  head of the Crawnon suggests  th a t  the  narrow 
in t e r f lu v e  "between the Crawnon and C a e r fa n e l l  ( r i s in g  
b a re ly  above 1250 f e e t  n ea r  Pen Rhiw -calch (103 176) was 
swamped by i c e ,  ic e  moving ac ro ss  the upper Crawnon v a l le y ,  
c ro s s in g  the C arboniferous Limestone scarp  by means of 
co l G a t  Ffos-y-V/ern (1470 f e e t  O.D#), thus  e n te r in g  the 
head of the  Sirhowy v a l le y  a t  T r e f i l .  I t  i s  n o t ic e a b le  
th a t  the  Sirhowy i s  today the  most deeply developed v a l le y  
head along the n o r th  crop o f the  C o a l f ie ld  to  the  e a s t  of 
Merthyr#
The L la n d d e t t i  co l would have an advantage over the 
more so u th e r ly  c o ls  a t  l e a s t  in  th a t  i t  gave a c c e ss  to  a 
r e l a t i v e l y  i c e - f r e e  a re a ,  and a ls o  th a t  i t  was an a rea  
where the  rocks had been s h a t t e r e d  along the  l i n e  o f the
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Vale of Neath D is tu rb an ce . Although the p r e - g l a c i a l  
Crawnon i s  shown in  f i g .  12 fo llow ing  the  l in e  of the  
D istu rbance  (and the  p re s e n t  Usk) e a s t  of L langyn id r , 
i t  now seems more l i k e l y  th a t  the  r i v e r  fo rm erly  flowed 
over the  Pant y b e i l i  saddle  (P in  P ig .  11 ) , to  jo in  the 
R h ian g o ll a t  T retow er. I n i t i a l  ice  movement was th e re ­
fo re  p robably  th rough  the  L la n d d e t t i  c o l ,  and then  to  the 
n o r th  of Myarth H i l l  (7 in  f i g .  11). This ic e  was prob­
ab ly  augmented by ice  s p i l l i n g  over to  the n o r th  o f 
Buckland H i l l  a t  Bwlch, although movement t r a n s v e r s e  to  
t h i s  (v ia .  c o ls  D and F , f i g .  11) appears  to  have been 
co n s id e rab ly  more s i g n i f i c a n t .  E rosion  o f t h i s  i c e ,  
c o n f lu e n t w ith  ic e  from the upper R h ia n g o ll  (some of which 
p robab ly  derived  from beyond the  B lack Mountains scarp )  
may account fo r  overdeepening of the  lower R h iango ll about 
Tretow er, the s i t e  of co n s id e rab le  a l l u v i a t io n  d u rin g  de­
g l a c i a t io n .  A d i f f l u e n t  tongue from the  main g l a c i e r  in  
the lower Crawnon seems l a t e r  to  have i n i t i a t e d  the  p re se n t  
d i r e c t  ro u te  e a s t  along the l in e  of the  D is tu rb an ce , which 
was l a t e r  taken by the Usk. E ro s io n  of these  two sub­
p a r a l l e l  ice  stream s has trimmed Myarth H i l l  in to  i t s  
p re s e n t  b o a t - l ik e  form. The l a t e  occupance o f the  more 
d i r e c t  ro u te  e a s t  o f  L langynidr p robably  e x p la in s  i t s
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shallow ness when compared w ith  th a t  of the  R h iango ll 
a t  T retow er.
At L la n d d e t t i  i t  i s  no lo n g e r  p o s s ib le  to  say a t  
what h e ig h t  the o r ig i n a l  co l lay  as th e  scarp  i s  no 
lo n g e r  continuous in  t h i s  a re a .  To the  sou th  o f  th e  
r i v e r  th e re  i s  a s te e p  and alm ost continuous s lope  to  the  
summit of Tor y F o e l (1806 f e e t  O .D .) , a lthough  a s l i g h t  
le s s e n in g  o f  the s lope  occurs a t  about 1300 f e e t .
Evidence o f  h igh  l e v e l  movement o f  ic e  i s ,  however, to  
be seen  in  the low er p a r t  o f  the  C a e r fa n e l l ,  where co l E 
( f i g .  11) takes  the  form o f  a d r i f t - f l o o r e d  trough  a t  
9^0 f e e t  O.D., which appears  to  have been formed by ice  
moving a t  a h igh  l e v e l  eastw ards out of the  C a e r fa n e l l  
in to  th e  trough  a t  L lan d d e tt i*  N orth  o f the r i v e r  
Buckland H i l l  (1 0 3 k  f e e t ,  O.D.) seems to  have been 
com plete ly  overrun by i c e ,  and g iv es  no h in t  o f  i t s  
p r e - g l a c i a l  form. The ic e  movement which developed 
t h i s  ro u te  th rough the  scarp  a t  L la n d d e t t i  may be con­
s id e re d  t r a n s f lu e n t  (see L in to n , 1951, P* 11 a s  a
new d i r e c t io n  o f ic e  movement was e s ta b l i s h e d  n e a r  the  
source of ice  accum ulation  which cou ld  n o t be co n s id e red  
as the  r e s u l t  o f e ro s io n  by the d i s t r i b u t a r y  o f an e x i s t ­
ing  g l a c i e r  ( i . e .  d i f f lu e n c e )  and indeed , a t  a l a t e r
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s ta g e  a l l  ice  movement from the n o r th e rn  scarp  of the 
Brecon Beacons seems to  have been channe lled  along t h i s  
ro u te .
Apart from the evidence of the  Usk trough  i t s e l f ,  
th e re  i s  co n s id e ra b le  evidence of s o u th - e a s te r ly  move­
ment of ice  in  the  a re a .  The form of L langorse Lake, 
and the v a l le y  of the  L ly n f i  above i t  suggest hollow ing  
out by an ice  stream  pushing southwards in to  the Bwlch 
a re a ,  w h i ls t  the r id g e  of A l l t  y r  E sg a ir  on the Usk-Wye 
w atershed  shows an ice-sm oothed form which could only 
r e s u l t  from ice  moving in  a d i r e c t io n  p a r a l l e l  to  the  
alignm ent o f the r id g e  (1+ in  fig*  11)* Myarth H i l l  (7) 
shows s im i la r  evidence of ice  moulding. These two 
h i l l s  may be compared to  f e a tu re s  r e f e r r e d  to  by L in ton  
(1963, 3) as ’ rock  d rum lin s’ .
Ice  e ro s io n  on the  sc a le  th a t  has been suggested  
must have occurred  during  the g l a c i a l  maximum f o r  the  
a re a .  The f lo o r  of the  g l a c i a l  trough  a t  T a lybon t, f o r  
ex am p le ,is  now 250 f e e t  below the l e v e l  of the Pennorth  
co l (C in  f i g .  11) which i t  i s  su g g es ted , marks the  l in e  
of the  p ro to  C a e r fa n e l l -L ly n f i  s tream , and which i t s e l f  
has alm ost c e r t a in ly  been deepened by the passage of i c e .
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An unknown amount of s u p e r f i c i a l  d e p o s i ts  f i l l  the  
ro c k -c u t  b a s in  of the Usk immediately ad jacen t ( th e re  
a r e ,  however, 130 f e e t  of s u p e r f i c i a l  d e p o s i ts  cover­
ing trie rock f lo o r  o f the C a e r fa n e ll  v a l le y  a t  the  dam 
s i t e  o f  the T alybont R ese rv o ir  (N orth, 1956, 57) and a 
g r e a t e r  th ic k n e ss  i s  l i k e l y  in  the  main v a l l e y ) .  A 
v a l le y  perhaps ifOO f e e t  deeper has th e re fo re  been gouged 
out t r a n s v e rs e  to  the  p r e - g l a c i a l  v a l le y  p a t t e r n .
S im ila r ly  a t  Brecon the  c l e a r ly  ice-gouged , t ro u g h - l ik e  
v a l le y  of the  Usk immediately e a s t  o f the town has an 
a l lu v ia t e d  f lo o r  a t  U25 f e e t  O .D., which i s  300 f e e t  
below the  f lo o r  o f the  co l a t  B ryn ich , considered  to  
have form erly  c a r r i e d  the d ra inage  from th i s  a re a .  Ice 
e ro s io n  in  t h i s  p a r t  of the  Upper Usk has obviously  
occurred  on a major s c a le ,  almost t o t a l l y  o b l i t e r a t i n g  
the  landform s r e l a t e d  to  the  p r e - g l a c i a l  d ra inage  p a t t e r n .  
I t  i s  v i r t u a l l y  only the anom alies v/hich e x i s t  in  the 
p re se n t  day d ra in a g e , combined w ith  c le a r  evidence of 
s ig n i f i c a n t  ice  m o d if ic a t io n ,  which su g g es ts  th a t  a 
major r e d i r e c t i o n  of d ra inage  has occurred  in  the a re a .
Once the  ro u te  ac ro ss  the scarp  a t  L la n d d e t t i  had 
been e s t a b l i s h e d ,  f u r th e r  deepening and widening o f the
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t rough  i s  l i k e ly  to  have occurred  during  a phase o f 
lo se  ex ten s iv e  g l a c i a t i o n  -  perhaps the l a s t  -  when 
th e  ic e  was confined  to  the  v a l l e y s .  Ice  coming 
from the  P fo re s t  Pawr c i rq u e s ,  and down the  Eppynt 
v a l le y s  would then  be channe lled  along t h i s  n e w ly  
opened ro u te  to  the  e a s t .  Evidence w i l l  be p re se n te d  
l a t e r  th a t  the l a s t  g l a c i a l  advance in  the  a re a  was a 
v a l le y  g l a c i a t i o n ,  a t  which time the  Usk and the  Wye 
c a r r i e d  the main ic e  stream s moving o f f  the  Welsh masr3if 
in  t h i s  a r e a ,  and the  L langorse B asin  remained as a kind 
o f  u n g la c ia te d  enc lave  between the  two v a l l e y s .
O b jec tions  to  the  th eo ry . The theo ry  p re se n te d  concern­
ing  d ra inage  e v o lu t io n  i s  no t e n t i r e l y  s a t i s f a c t o i y , and 
some o f the arguments th a t  can be made a g a in s t  i t  a re  
here  co n s id e red . In p a r t i c u l a r  g l a c i a l  m o d if ic a t io n  of 
landform s i s  proposed on a s c a le  f a r  g r e a te r  than  any 
p re v io u s ly  suggested  f o r  t h i s  a re a ,  a lthough  1, f Cavr (1936) 
suggested  t h a t  the  form er course  o f  the  Usk la y  over the 
Uwlch c o l ,  and the  p re s e n t  v a l le y  th rough  L la n d d e t t i  was 
th e  r e s u l t  o f g l a c i a l  e ro s io n .  The argument h inges on 
the  r e l a t i v e  e f f e c t iv e n e s s  o f  ic e  in  the  a rea  as an 
e ro s iv e  ag en t .  U n fo r tu n a te ly ,  the e f f e c t iv e n e s s  of
former ioe  stream s as e ro s iv e  agen ts  i s  n o t  e a s i ly
dem onstra ted , e s p e c ia l ly  In  s o f t  rock a r e a s ,  and the 
problem i s  com plica ted  f u r th e r  when the  m ajor c ro o io n a l 
phase i s  considered  to  a n te d a te  the l a s t  g l a c i a l  ep iso d e , 
w eathering  r a t e s  being  a c c e le r a te d ,  and s lo p e s  smoothed 
by s o l i f l u x io n  a c t i v i t y  du ring  th a t  period*  Apart from 
h i l l  s t r e a m lin in g ,  the main evidence of e ro s iv e  a c t io n  
by the  ic e  i s  to  be seen  in  the  tro u g h -lilce  v a l le y  of 
tine Usk i t s e l f #  T h is  has been eroded to  a le v e l  con­
s id e ra b ly  below th a t  o f  the  p re s e n t  v a l le y  f l o o r  (Un­
f o r tu n a te ly  no b o res  have been pu t down in  t h i s  p a r t  of 
the  v a l le y )#  As the  r i v e r  i s  running  over the rock 
f lo o r  o f  i t s  v a l le y  in  the  L la n d d e t t i  g o rg e , a rev e rse  
g ra d ie n t  of the  rock f l o o r  occurs above h e re ,  and i t  can 
only be a t t r i b u t e d  to  g l a c i a l  erosion# Indeed, the 
form o f the  v a l le y  p a s t  Talybont su g g es ts  th a t  i t  ha3 
been gouged out by a very  pow erful g l a c i e r  moving down- 
valley#  I f  ic e  appears to  have been so e f f e c t iv o  when 
the g l a c i e r s  were p robab ly  no t la rg e  enough to  have over­
flowed from the  main v a l l e y s ,  i t  seems e n t i r e l y  reasonab le  
to  a s c r ib e  very  co n s id e ra b le  e ro o io n a l  a c t i v i t y  to  the  
p e r io d  when ioe  th ic k n e s se s  were a t  a maximum# The e x a c t
t i i ick n ess  o f ic e  during  the  maximum can only  be guessed 
a t ,  bu t Howard (1903* ) has re p o r te d  d r i f t  on the
n o r th  sca rp  of the B lack Mountains above T a lg a r th  a t  
1 ,2 0 0  f e e t ,  and d r i f t  can very  o f te n  be seen on h i l l  
s lo p es  w e ll  above 1,000 f e e t  co n to u r. A th in  t i l l  
was n o te d , f o r  example, a t  over 1 ,U00 f e e t  a t  the  road­
s id e  n e a r  Blaen Onneu, above L langynidr (158173). The 
a t t r i b u t i o n  o f co n s id e rab le  e ro s io n a l  competence to  ice  
o f th ic k n e s se s  perhaps exceeding  1 ,0 0 0  f e e t  i s  e n t i r e l y  
re a so n a b le .
l t h e r ,  l a rg e ly  f l u v i a l ,  o b je c t io n s  may be made. I t  
could be argued th a t  the  tre n d  o f the sou th-bank  t r i b u t ­
a r i e s  o f  the  Usk i s  o f  l i t t l e  account as they  are 
obsequents o f  no g re a t  age, the  p re se n t  le n g th  o f which 
i s  the  r e s u l t  o f sca rp  r e t r e a t ,  which was in  any case 
p robably  a c c e le r a te d  during  the  P le i s to c e n e .  T h is  i s  a 
v a l id  p o in t ,  b u t  the  form and t r e n d  of the  C a e r f a n e l l  
cannot be d ism issed  in  t h i s  way. Those f a c t o r s  suggest 
th a t  i t  i s  a d ra inage  f e a tu re  o f  some age , which may 
b e s t  be e x p la in ed  by p o s tu la t in g  th a t  i t  once flowed 
northw ards to  jo in  th e  s tream s now d ra in in g  the  L langorse  
B as in .
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A f u r th e r  argument a g a in s t  the sequence of 
d ra inage  changes suggested  i s  th a t  i t  i s  u n l ik e ly  
th a t  fo llow ing  the s u b s t i t u t i o n  of a subsequent 
stream  p a t t e r n  f o r  the  o r ig in a l  consequent system , 
t h i s  would be d is ru p te d  and a d ra inage  e s ta b l i s h e d  
having a t re n d  no t d i s s im i la r  to  th a t  of the o r ig in a l  
consequents. That t h i s  should happen i s  q u i te  under­
s tan d ab le  i f ,  as i t  appears , the  movement of the  d i f f ­
lu e n t  ice  s tream s a c ro ss  the w atershed  was determ ined  
by the  presence  o f  c o ls  r e l a t e d  to  the  o ld  consequent 
d ra inage  p a t t e r n .
I t  i s  r e l a t i v e l y  easy to  f in d  f a u l t s  in  a th e o ry ,  
and f a r  more d i f f i c u l t  to  produce an a l t e r n a t i v e .  In  
t h i s  case i f  g l a c i a l  in te r f e r e n c e  i s  d isco u n ted , how 
may the  anomalous course of the Usk below Brecon be 
exp la ined?  R iver cap tu re  has a l re a d y  been ru le d  o u t, 
so the  only a l t e r n a t i v e  seems to  c o n s id e r  the Middle Usk 
as of c o n s id e rab le  a n t iq u i ty ,  b u t  m odified  by g la c ia t io n .*  
T h is  suggestion  i s  most u n s a t i s f a c to r y ,  le av in g  unexp la ined  
the  co n s id e rab le  c o n s t r i c t io n  of the  v a l le y  a t  L la n d d e t t i ,
"This i s  im p l ic i t  in  the work of Brown (1956) who id e n t ­
i f i e s  remnants o f  h i s  Middle and Low P enep la in s  on the  
sh o u ld e rs  o f  the v a l le y  o f the  Middle Usk. D is ru p tio n  
a f t e r  the  Low P en ep la in  s tag e  by subsequent growth from 
the Middle Wye, and re -e s ta b l is h m e n t  of the former ro u te  
d u rin g  the P le i s to c e n e ,  would, however, e x p la in  i t s  
p re s e n t  c o n s t r i c t io n  a t  lower l e v e l s .
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the  absence of l e f t  bank t r i b u t a r i e s ,  the anomalous 
course of the  major w atershed , and the  oblique ju n c tio n  
o f the  C a e r fa n e ll  v a l le y  w ith  th e  main v a l le y .
CONCLUSION.
I t  i s  thus  considered  th a t  a lthough  co n s id e rab le  
problems are  r a i s e d ,  the most reasonab le  e x p la n a tio n  o f 
the p re se n t  d ra inage  p a t t e r n  of the  a rea  i s  t h a t  the Usk 
below Brecon was developed as a t r a n s f lu e n t  ic e  trough  
du ring  the g l a c i a l  maximum f o r  the  a re a .  The major 
landscape forms were shaped a t  t h a t  t im e , and the la n d -  
forms of the  L langorse  B asin  are  p robably  a r e l i c  of 
t h i s  p e r io d .  Succeeding g l a c i a l  advances were confined  
to  the main v a l l e y s ,  the Beacons ice  stream  b e ing  hence­
forward d iv e r te d  eastw ards along the Usk. F u r th e r  
deepening and shaping  of the  v a l le y  occurred , and a 
s ig n i f i c a n t ,  rock  b a s in  was excavated  a t  T a lybon t, a lthough  
the  r e s i s t a n t  Brownstones c ro s s in g  the  v a l le y  between 
L la n d d e t t i  and L langyn idr r e ta rd e d  ic e  e ro s io n  th e re ,  the  
v a l le y  today b e in g  ex trem ely  narrow , w ithou t any th ic k ­
ness  of s u p e r f i c i a l  d e p o s i ts  on the rock  f l o o r .
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(b) THE BRECON AREA.
1. MAJOR VALLEY FORMS.
Brecon l i e s  a t  the  head of the main v a l le y  of the  
Usk. Above i t ,  a l th o u g h  the Usk g a th e rs  t r i b u t a r i e s  
o f f  b o th  the Eppynt and the F f o r e s t  Fawr sc a rp ,  i t  no 
lo n g e r has the  appearance of a major v a l l e y ,  w h ils t  to  
the  e a s t  a tren c h ed , a l lu v ia t e d  form i s  e v id e n t .  The 
reason  fo r  th i s  i s  c l e a r l y  a s s o c ia te d  w ith  the  develop­
ment o f the  r i v e r  between Brecon and L langyn id r as a 
t r a n s f lu e n t  ice  ro u te  du ring  the P le i s to c e n e ,  as o u t­
l in e d  in  s e c t io n  (a) o f t h i s  C hapter, w h i ls t  the v a l le y  
above the  town i s  o f g r e a t e r  age, and owes l e s s  to  ice  
e ro s io n .
The d e ta i le d  r e l i e f  and drainage of the Brecon a rea  
i s  shown in  f i g .  13* I t  v / i l l  be no ted  th a t  a lthough  
the  Usk flows in  a g e n e ra l  E .S .E . d i r e c t io n  p a s t  B recon, 
the  r e l i e f  of the a re a  has an im portan t S.W. -  N.E. 
t r e n d .  The T a r r e l l ,  flow ing in  t h i s  d i r e c t io n  to  jo in  
the Usk a t  Brecon, i s  a l ig n e d  w ith  the  low saddle to  
the n o r th  of the Slwch Tump (the Ffynonau gap ), and the  
co l in  the  Wye-Usk w atershed  a t  B laen-B ryn ich , w h i ls t  
to  the  n o r th  of t h i s  th e re  i s  a d isco n tin u o u s  zone o f
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high ground formed by the spur of jilynydd liltyd (to 
the south of the Usk) , the hill north of the river at 
Llanspyddid, and Pen y Crug. Beyond this is a further 
zone of low lying ground following a similar trend, and 
extending from the Usk valley above Aberyscir through 
the low saddle to the east of the lower Yscir, the 
saddle at P en oyre (isolating Pen y Crug from the bulk 
of the Bppynt), and (off the map) a low ool to the east 
of the Honddu, formed on the watershed with its neighbour, 
the Dulas, a tributary of the Wye*
As stated in Chapter 3 (page 24 ) there is good 
reason for thinking that the stream alignments and cols 
between the Tarell valley and KLaen Brynich are developed 
along the extension of the Cribarth Disturbance* The 
supposed line of this major shatter zone, and the regional 
setting of this small area is seen in fig* 11* It is 
not unlikely that the second alignment of cols through 
P en oyre marks a related line of faulting, in view of 
its sub-parallel alignment* It will be seen that tne 
present drainage is now largely discordant with structure, 
although the Usk west of Aberyscir is broadly sympathetic 
to local strike. Both the Honddu and the Usk break 
tnrough the intermediate alignment of high ground, the
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l a t t e r  in  a minor gorge between A berysc ir  and L lan- 
spyddid, w h i ls t  the broad th ro u g h -ro u te  p a s t  Cradoc 
no lo n g e r  c a r r i e s  a major stream*
(a) Former th e o r ie s  of lo c a l  d ra inage development. To 
account fo r  the  anomalous r e l a t io n s h ip  between r e l i e f  
and d ra inage  in  t h i s  sm all a re a ,  p rev io u s  w r i t e r s  have 
suggested  a l t e r a t i o n  of the  p r e - g l a c i a l  r i v e r  p a t t e r n  
due to  g l a c i a l  i n t e r f e r e n c e .  C a r te r  (1906) suggested  
m orain ic  b lo c k in g  of the p r e - g l a c i a l  Usk v a l le y  a t  
Cradoc, and the Honddu n o r th  of the Slwch Tump, causing  
the Usk to  cu t th e  L lanspyddid gorge and the Honddu to  
cu t i t s  g o rg e - l ik e  v a l le y  p a s t  Brecon C a th ed ra l  to  make 
i t s  p re s e n t  confluence w ith  the  Usk a t  Brecon in s te a d  
o f a former confluence n ea r  Cefn B rynich (fig#  13)*
B.B. C larke (193U) considered  th a t  b lo ck in g  o f the 
o r ig in a l  v a l le y  a t  Cradoc by ic e  as W ills  (1912) had 
proposed to  account fo r  the d iv e rs io n s  of the  Dee a t  
L lan g o lle n , more l i k e l y ,  and suggested  th a t  the  former 
course of the  Usk may have l a i n  on the n o r th  s ide  of 
the Slwch Tump. These th e o r ie s  assume th a t  only f l u v i a l  
e ro s io n  i s  capable of ca rv ing  a l t e r n a t i v e  ro u te s  of 
v a l l e y - l i k e  m agnitude. The p o s s i b i l i t y  th a t  ice  moving
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down the Usk was not all contained within the present 
valley does not seem to have been taken into account.
(b) Pre-glacial drainage. In section (a) the evidence 
was outlined upon which it is suggested a pre-Glacial, 
structurally-adjusted, drainage was broken up during 
the Pleistocene by the development of a transfluent ice 
route to the south-east, thus leading to the extension 
of a glacial trough across former drainage lines as far 
west as Brecon* A pre-Glacial upper Usk flowing over 
the Cradoc saddle, and then over the Ffynonau gap, and 
the KLaen Brynich col as a middle tilye tributary was 
suggested (fig* 12)* The height and magnitude of these 
cols and saddles is today, however, of only indirect 
significance, as this early drainage pattern was at a 
high level, and they have clearly been deepened and 
modified by the passage of ice* They may be regarded as 
indicative only of early drainage trends*
(c) Glacial modification* Predominant movement of ice 
eastwards seems to have been early established, and 
glacial erosion and deposition in the area seems to have 
derived from ice moving in that direction* The Usk
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v a l l e y  i s  r e l a t i v e l y  s h a l l o w  a b o v e  B r e c o n ,  a n d  y e t  a  
nu m ber o f  i c e  s t r e a m s  w e r e  c l e a r l y  c o n f l u e n t  h e r e ,  t h e  
m ore i m p o r t a n t  c o m in g  fr o m  t h e  F f o r e s t  F aw r s c a r p ,  
o t h e r s  s t r e a m i n g  s o u t h  t h r o u g h  t h e  E p p y n t  v a l l e y s .
The i n c r e a s i n g  t h i c k n e s s  o f  i c e  i n  t h e  m a in  v a l l e y  
w o u ld  l e a d  e v e n t u a l l y  t o  t h e  d e v e lo p m e n t  o f  d i f f l u e n t  
i c e  s t r e a m s ,  w h ic h  w o u ld  u t i l i s e  c o l s  on m in o r  r i d g e s  
d i v i d i n g  t r i b u t a r i e s  fro m  t h e  m a in  v a l l e y ,  i n  s o  d o i n g  
c o n s i d e r a b l y  e n l a r g i n g  th e m . F o r  e x a m p l e ,  t h e  c o l  a t  
P e n o y r e ,  w i t h  d r u r a l in s  w i t h i n  i t  a l i g n e d  i n  a n o r t h ­
e a s t e r l y  d i r e c t i o n ,  i s  c o n s i d e r e d  t o  h a v e  b e e n  e n l a r g e d  
i n  t h i s  w ay b y  i c e  s p i l l i n g  fr o m  t h e  m a in  v a l l e y  i n t o  
t h e  l o w e r  p a r t  o f  t h e  H o n d d u , w h i c h  p r o b a b l y  c a r r i e d  
l e s s  i c e .  A s p r e v i o u s l y  p o i n t e d  o u t ,  t h e  o r i g i n a l  c o l  
se e m s  t o  h a v e  b e e n  d e v e l o p e d  a l o n g  a l i n e  o f  s t r u c t u r a l  
w e a k n e s s .
E a s t  o f  A b e r y s c i r  i t  i s  s u g g e s t e d  t h a t  t h e  U sk  
f o r m e r l y  f l o w e d  p a s t  C r a d o c ,  t h e  form  o f  t h e  p r e s e n t  
v a l l e y  p a s t  L l a n s p y d d i d  s u g g e s t i n g  t h a t  i t  w a s  n o t  an  
i m p o r t a n t  t h r o u g h - r o u t e  f o r  i c e ,  b u t  t h a t  i t  w a s  d e v e l o p e d  
a t  a l a t e  s t a g e  b y  d i f f l u e n t  i c e  c r o s s i n g  a l o w  p o i n t  on  
t h e  i n t e r f l u v e  b e t w e e n  t h e  m a in  v a l l e y  a n d  a m in o r  one  
p r e v i o u s l y  e n t e r e d  an d  e n l a r g e d  b y  i c e  c r o s s i n g  t h e  s p u r
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im m ediately west of L lanspyddid .
The t r e n c h - l ik e  form of the Usk v a l le y  immediately 
e a s t  of Brecon was e a r l i e r  a sc r ib e d  to  lo c a l iz e d  g l a c i a l  
gouging. On the n o r th  s id e  of the Slwch Turnp, however, 
the sadd le  between the  Lower Honddu and the B rynich  
Brook (the  Ffynonau gap) i s  co n s id e rab ly  w ider than the 
main v a l l e y ,  and f lo o re d  w ith  d r i f t  of unknown th ic k ­
n e s s ,  which shows drum linoid  forms w ith  e a s t -w e s t  
a l ignm en ts . The Lower Honddu i s  in c is e d  in to  t h i s  
d r i f t  f i l l  a t  the  w estern  end of the s a d d le ,  the  saddle  
appearing  to  have been e roded , and d r i f t  d e p o s i te d ,  by 
ice  c ro s s in g  the Lower Honddu t r a n s v e r s e ly  from the main 
v a l le y  im m ediately above Brecon. I t  i s  suggested  th a t  
ice  moving e a s t  i n i t i a l l y  u t i l i s e d  the l in e  o f  the e a r ly  
Usk ( f ig .  12) up the  v a l le y  o f  the l a t t e r  f o r  a sh o r t  
d is ta n c e  b e fo re  e n te r in g  the  newly developed t r a n s f lu e n t  
trough  n ea r  L lan frynach . At a l a t e r  s ta g e ,  ic e  c ro ss in g  
a p r e - e x i s t in g  co l on the spur form erly s e p a ra t in g  the two 
t r i b u t a r y  v a l le y s  had e n la rg ed  i t  s u f f i c i e n t l y  f o r  i t  to  
take the main eastw ard  flow , which e v e n tu a l ly  deepened i t  
below the  l e v e l  o f the  form er ro u te  through the  Ffynonau 
gap. This caused the  Honddu to  in c is e  i t s e l f  du ring  
d e g la c ia t io n .
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2. DEGLACIATION PHENOMENA.
W ithin the sa d d le s  a t  Cradoc, and to  the n o r th  of 
the Slwch Turnp the m orain ic  su rface  l e f t  fo llow ing  ic e  
m elt seems to  have been p re se rv ed  alm ost i n t a c t  (fig*  1 4 ) 
a lthough  the Honddu has been in c is e d  in to  the l a t t e r  to  
the  n o r th  of Brecon, w h i ls t  a sm all stream  r i s i n g  in  the 
Cradoc saddle  has cu t a narrow v a l le y  which d ra in s  e a s t ­
wards to  the Usk n ea r  F e n n i- fa c h  (022 289)* The d r i f t  
in  th e se  a reas  norm ally  shows an i r r e g u l a r  s u r fa c e ,  only 
l o c a l l y  developing  r id g e s  th a t  could  be mapped as drum- 
l i n s ,  a lthough  the morphology tends to  tr e n d  g e n e ra l ly  
in  a w e s t-e a s t  d ire c t io n *  In  the Y sc ir  and T a r e l l  
v a l le y s  f a i r l y  ex te n s iv e  benches of d r i f t ,  p robab ly  of 
b a s a l  moraine covered w ith  a th in  d e p o s i t  of outwash, 
have been l e f t  fo llo w in g  in c is io n  of the r i v e r  in to  the 
form er d r i f t  f lo o r  o f the  v a l le y ,  in  response to  g l a c i a l  
deepening of the Usk va lley*
In  the main v a l l e y ,  m orain ic  d e p o s i ts  are much 
l e s s  e x te n s iv e ,  su g g es tin g  th a t  a l l u v i a t i o n  fo llo w in g  
ice  w ithdraw al has here been more s i g n i f i c a n t ,  or th a t  
f l u v i a l  e ro s io n  has perhaps  removed d r i f t  from the v a l le y  
f l o o r .  There i s  l i t t l e  v a l le y  f l o o r  d r i f t  in  the a rea
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im m ediately about Brecon, (except f o r  g ra v e l  t e r r a c e s  
b u i l t  out from the Honddu, to  be d iscu ssed  l a t e r ) , or 
im m ediately upstream of A b ery sc ir .  Low p o in ts  in  the 
d r i f t  su rface  f lo o r in g  the  v a l le y  in  th ese  a reas  appear 
to  have been i n f i l l e d  by p o s t - g l a c i a l  a l lu v ia t io n #  At 
L lanspydd id , however, the  bed of the g l a c i e r  appears to  
have been co n s id e rab ly  h ig h e r  than  the  p re se n t  r i v e r  
b ed , f o r  the  r i v e r  has in c is e d  i t s e l f  in to  the smoothed 
(? by m eltw ater) su rfa c e  of t i l l  and a lso  in to  the 
u n d e rly in g  bedrock. The t i l l  now forms a bench de­
c l in in g  from 540 f e e t  O.D. a t  the upstream  end of the  
gorge to  l e s s  than 500 f e e t  a t  i t s  e a s te rn  end. The 
f a l l  of the  g l a c i a l  v a l le y  f lo o r  downstream about here 
i s  in d ic a te d  by the r o l l i n g  d r i f t  su rface  p rese rv ed  in  
the r e - e n t r a n t  le a d in g  up in to  the Cradoc saddle e a s t  
o f  F e n n i- fa c h , which merges w ith  a l l u v i a l  d e p o s i ts  b u i l t  
up about i t .
The t i l l  bench a t  the  fo o t of the  s te e p ly  eroded 
slope  on the sou th  s id e  of the Usk a t  Dinas i s  about 
60 f e e t  above the f lo o d  p la in  of the r i v e r .  I t  su g g es ts  
a l a t e r a l  d e p o s i t  of the  i c e ,  perhaps smoothed by s o l i -  
f lu x io n .  I t  may be p a r a l l e l e d  on the  n o r th  s ide  of the
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v a l l e y  b y  a n a r r o w  b e n c h  o v e r l o o k i n g  t h e  r a i l w a y  t r a c k  
t o  t h e  e a s t  o f  B r e c o n .  U p s tr e a m  o f  t h e  c o n f l u e n c e  
w i t h  t h e  U s k  o f  t h e  s m a l l  B r y n i c h  B r o o k  a lo w  u n d u l a t i n g  
b e n c h  o f  t i l l  d o e s  n o t  a p p e a r  t o  b e  c l e a n l y  c u t  b y  t h e  
r i v e r ,  a n d  may h a v e  f o r m e r l y  d e c l i n e d  s t e e p l y  t o w a r d s  t h e  
v a l l e y  c e n t r e *  An i c e  c o n t a c t  on t h e  f a c e  o f  t h e  g r a v e l  
d e p o s i t  a b o v e  i t  s u g g e s t s  t h a t  t h i s  w a s  a b a s a l  d e p o s i t  
fo r m e d  w h en  t h e  i c e  a b u t t e d  a g a i n s t  t h e  lov; h i l l  a t h w a r t  
t h e  v a l l e y  i m m e d i a t e l y  e a s t  o f  h e r e ,  a t  w h i c h  t im e  d r a i n ­
a g e  o f f  t h e  i c e  w as d e p o s i t i n g  g r a v e l s  i n  t h e  n o r t h  
b e t w e e n  C e f n  B r y n i c h  and  L la n h a m la c h .  The d e p o s i t  i n  
t h e  n o r t h  i s  a t y p e  o f  kame t e r r a c e .  The d e p o s i t s  o f  
t h i s  a r e a  w i l l  b e  d i s c u s s e d  i n  t h e  n e x t  s e c t i o n .
O t h e r  d e p o s i t s  w i t h i n  t h e  m a in  v a l l e y  a p p e a r  t o  h a v e  
b e e n  f l u v i a l l y - f o r m e d  d u r i n g  d e g l a c i a t i o n ,  w i t h  t h e  e x ­
c e p t i o n  o f  t h e  t e r r a c e s  a t  B r e c o n  p r e v i o u s l y  r e f e r r e d  t o .  
B r e c o n  i s  s i t e d  up on  a s e r i e s  o f  g r a v e l  t e r r a c e s  d e v e l o p ­
e d  on e i t h e r  s i d e  o f  t h e  L o w er  Honddu i m m e d i a t e l y  a b o v e  
i t s  c o n f l u e n c e  w i t h  t h e  U s k .  The m o s t  p r o n o u n c e d  i s  
t h a t  u p o n  w h i c h  t h e  to w n  c e n t r e  ( fro m  t h e  S t r u e t  t o  
S t *  M ary’ s  S q u a r e )  i s  b u i l t .  I t s  l e a d i n g  e d g e  i s  m a rk ed  
b y  a d i s t i n c t  b l u f f  on  a l l  s i d e s  e x c e p t  t h e  e a s t ,  w h e r e  a
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f a i n t  channel i s  found c lo se  a g a in s t  the v a l le y  s id e .
The t e r r a c e  h a s  a  s l i g h t  s l o p e  away fro m  t h e  H onddu
v a l l e y  ( i . e .  i n  a s o u t h e r l y  d i r e c t i o n ) .  I t  i s
p a r a l l e l e d  b y  a s m a l l e r  o n e  on t h e  w e s t  b a n k  o f  t h e
Honddu o c c u p i e d  b y  t h e  C a s t l e  H o t e l .  A s e c o n d  t e r r a c e ,
w ith  a m ore p r o n o u n c e d  c r o s s - s l o p e ,  fo r m s  t h e  s i t e  o f  
t h e  C a t h e d r a l .  I t  a l s o  h a s  a p a r a l l e l  t e r r a c e  d e v e l o p e d  
on t h e  e a s t  b a n k  o f  t h e  r i v e r .  B e t w e e n  t h e  tw o  m a in  
t e r r a c e s  on  t h e  w e s t e r n  b a n k  o f  t h e  r i v e r  t h e r e  a p p e a r s  
t o  b e  a m in o r  t e r r a c e  d e v e l o p m e n t  on w h ic h  B r e c o n  C a s t l e  
h a s  b e e n  s i t e d .  T h i s  i s  i n t e r m e d i a t e  i n  h e i g h t  b e t w e e n  
t h e  o t h e r  t w o ,  b u t  i t  i s  d i f f i c u l t  t o  e s t i m a t e  t h e  am ount  
o f  human i n t e r f e r e n c e  w i t h  t h e  la n d f o r r n s  h e r e .  I t  w i l l  
b e  n o t e d  t h a t :
( i )  the  te r r a c e s  are  a l l  developed below the 
le v e l  of the d r i f t  f i l l  of the saddle n o r th  of 
the Slwch Tump, in to  which the Honddu i s  in c is e d ,  
in d ic a t in g  th a t  t h e i r  fo rm ation  p o s t - d a te s  th a t  
in c i s io n .  The sadd le  has a d r i f t  su rfa c e  a t  
between 580 and 610 f e e t  O.D., whereas the  two 
main t e r r a c e s  are  between U80 -  510 f e e t  and 
I4J4.5 -  U70 f e e t .  The f lo o d  p la in  of the  r i v e r  
i s  here  a t  about 14-30 f e e t  0 . 1).
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( i i )  t h e y  p r o j e c t  i n t o  t h e  m a in  v a l l e y ,  
i n d i c a t i n g  f o r m a t i o n  w hen  t h e  i c e  o f  t h e  
v a l l e y  w a s  n o  l o n g e r  a c t i v e .  Any s i g n i ­
f i c a n t  f o r w a r d  m ovem ent w o u ld  h a v e  d e s t r o y e d  
th e m .
( i i i )  t h e y  do n o t  c o n t i n u e  a l o n g  t h e  v a l l e y
f o r  a n y  d i s t a n c e ,  a l t h o u g h  t h e r e  i s  a  p o s s i b l e
d o w n s tr e a m  c o n t i n u a t i o n  o f  t h e  u p p e r  c n e  w h ic h  
may b e  c o n f u s e d  w i t h  a t i l l  b e n c h  s i m i l a r  t o  
t h a t  d e v e l o p e d  on t h e  s o u t h  s i d e  o f  t h e  r i v e r .
No exposures were a v a i l a b l e  t h a t  r e v e a l e d  t h e  b e d d i n g .
I t  i s  suggested  th a t  these  f e a tu r e s  were formed during  
the f i n a l  s ta g e s  of ice  m e lt ,  the upper t e r r a c e  be ing  
formed f i r s t ,  and  then  the low er, fo llow ing  c o n t ra c t io n  
o f  the g l a c i e r ,  which allowed a f u r th e r  e x te n s io n  in to  the 
v a l le y .  There i s  a re fe re n c e  to  te r r a c e s  formed in  t h i s  
way by Hoppe and Ekman (196U5 338).
R i v e r i n e  D e p o s i t s .  A r i v e r  t e r r a c e  c a n  b e  t r a c e d  down­
s t r e a m  fro m  t h e  g o r g e - s e c t i o n  a t  L l a n s p y d d i d  t o  D i n a s .
The l a r g e  p r o p o r t i o n  o f  p o o r l y  r o u n d e d  s t o n e s  o b s e r v e d  i n  
an  e x p o s u r e  o p p o s i t e  t h e  l a t t e r  p l a c e  s u g g e s t s  t h a t  i t  w a s  
f o r m e d  l a r g e l y  o f  t i l l ,  w h i c h  w as  p r o b a b l y  w a s h e d  o u t  o f  
t h e  g o r g e  a t  L l a n s p y d d i d .  T h e  t e r r a c e  h a s  a s t e e p  d ow n -
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v a l le y  g r a d ie n t ,  d e c l in in g  from 1+72 f e e t  a t  L lanspyddid 
to  432 f e e t  immediately below Brecon, and 422 f e e t  0*D* 
opposite  D inas. This i s  s l i g h t l y  s te e p e r  than  p re se n t  
r i v e r  g r a d ie n t ,  the t e r r a c e  be ing  h ig h e s t  above the 
r i v e r  a t  L lanspyddid . Exact r e la t io n s h ip s  were not 
determ ined . The r i v e r  i s  e rod ing  the rock bed of the 
v a l le y  a t  F e n n i- fa c h ,  and a l s o  in  the in c is e d  s e c t io n  
a t  Gefn B rynich . Down-cutting of the f lo o r  o f  the 
l a t t e r  has p robably  caused t h i s  minor in c i s io n  of the 
r i v e r  w ith in  t h i s  s e c t io n .
O verly ing  the t e r r a c e  are  fan s  of g ra v e l  which have 
been b u i l t  out in to  the main v a l le y  by the  T a r e l l ,  the 
Gynrig (e a s t  o f Dinas) and from the sm all v a l le y  in c is e d  
in to  the  e a s te rn  p a r t  o f the  Cradoc sadd le  (fig*  14)*
The Honddu and B rynich Brook show in c is e d  courses  u n t i l  
t h e i r  confluence w ith  the main r i v e r ,  and so have not 
developed f a n s .  The r i v e r s  which have developed fans  
are  now in c is e d  in to  them, showing th a t  t h e i r  develop­
ment i s  n o t co n tin u in g  (see Chapter 9* PP* 360-69 )*
3* CONCLUSION.
E x tensive  f l u v i o - g l a c i a l  d e p o s i ts  a t  Cefn Brynich 
s u g g e s t  t h a t  the  ice  paused th e re  during  d e g la c ia t io n .
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E l s e w h e r e ,  g l a c i o - f l u v i a l  d e p o s i t s  a r e  n o t  e x t e n s i v e *
The p r e s u m e d  s u b - g l a c i a l  d r i f t  s u r f a c e  a p p e a r s  t o  h a v e  
l a i n  b e l o w  t h e  p r e s e n t  a l l u v i a l  s p r e a d  a t  B r e c o n ,  b u t  
r i s e s  u p s t r e a m  t h r o u g h  t h e  L l a n s p y d d i d  g o r g e *
To t h e  n o r t h  o f  t h e  r i v e r ,  w id e  d r i f t - f l o o r e d  s a d d l e s  
show  t h a t  i c e  m ovem ent w a s  n o t  c o n f i n e d  t o  t h e  p r e s e n t  
v a l l e y ,  a n d  i t  i s  s u g g e s t e d  t h a t  t h e  f o r m e r  c o u r s e  l a y  
t h r o u g h  t h e  C r a d o c  s a d d l e  and  t o  t h e  n o r t h  o f  t h e  S l w c h  
Tump, t h e  p r e s e n t  v a l l e y  b e i n g  fo r m e d  b y  d i f f l u e n t  i c e  
s t r e a m s *  The m a t t e r  i s  c o m p l i c a t e d  b y  t h e  d i s r u p t i o n  
o f  a f o r m e r  n o r t h - e a s t e r l y  t r e n d i n g  d r a i n a g e  p a t t e r n *
I c e  s m o o t h e d  r o c k  b o s s e s  n o r t h  o f  L l a n f r y n a c h  a p p e a r  
t o  b e  d e v e l o p e d  w h e r e  i c e  f o l l o w i n g  an  e s s e n t i a l l y  
p r e - g l a c i a l l y  d e v e l o p e d  v a l l e y  e n t e r e d  t h e  t r o u g h  d e v e l ­
o p e d  h e a d w a r d s  fro m  t h e  t r a n s f l u e n t  g a p  a t  L l a n d d e t t i *
1i*0
(c) LLAKFKYKACH -  LLAKDDETTI.
The fo rm ation  of t h i s  p a r t  of the Usk v a l le y  hy 
t r a n s f lu e n t  ice  du ring  the g l a c i a l  maximum in  the 
a rea  i s  d e sc r ib e d  in  s e c t io n  a . The v a l le y  shows an 
ex trem ely  r e g u la r  form v/ith s te e p  s id e s  r i s i n g  above an 
a l lu v ia t e d  f l o o r ,  a lthough  the v a l le y  widens a t  L lan - 
frynach , where the  Cynrig and Menascin are c o n f lu e n t 
w ith  the  Usk, and a low s tream lin e d  h i l l  of s o l id  rock 
r i s e s  in  the  v a l le y  c e n t re .  The Usk p asses  t h i s  on the 
n o r th ,  en trenched  between h igh  banks of d r i f t ,  bu t th e re  
i s  a sugges tion  th a t  the a l lu v ia t e d  trough  i s  con tinued  
on the  sou th  s id e ,  as i s  shown in  fig*  11# The Caer- 
f a n e l l  shows s im i la r  evidence of severe g l a c i a l  e ro s io n ,  
co n tin u in g  as a deep curv ing  trough  w e ll  in to  the h e a r t  
of the w estern  p a r t  o f  the  Brecon Beacons.
GLACIAL RETREAT PHENOMENA WITHIN THE VALLEY•
The g l a c i a l  morphology of t h i s  s e c t io n  of the Usk
i s  shown in  f i g .  15* M orainic d e p o s i ts  are  found in
two main p la c e s :  a t  Buckland and nea r  L lan frynach , the
a r e a  between b e ing  occupied by the bedrock hollow  f i l l e d
"by a g g r a d a t i o n a l  m a t e r i a l ,  p r e v i o u s l y  r e f e r r e d  t o .  The
+■
im pressive s e r i e s  of c r o s s -v a l le y  r id g e s  a t  Buckland i s
* See P l a t e  3.
-  141
t h e  l o w e r  o f  t h e  t w o ,  a n d  a p p e a r s  t o  b e  t h e  r e s u l t  o f  
a f a i r l y  p r o l o n g e d  p e r i o d  w hen t h e  i c e  s n o u t  l a y  a t  
t h e  b e g i n n i n g  o f  t h e  g o r g e  s e c t i o n  p a s t  L l a n d d e t t i .  
A c c u m u l a t i o n  o f  m o r a i n i c  m a t e r i a l  a t  t h i s  p o i n t  may 
b e  a s s o c i a t e d  w i t h  t h e  c o n s t r i c t i o n  o f  t h e  v a l l e y ,  a s  
a t e m p o r a r y  r e - a d v a n c e  o f  t h e  i c e  f r o n t  w o u ld  b e  im p e d e d  
b y  t h e  n a r r o w n e s s  o f  t h e  v a l l e y  b e l o w  t h i s  p o i n t .  I t  
i s  p o s s i b l e  t h a t  t h e  m o r a i n i c  a c c u m u l a t i o n  i s  a  t y p e  o f  
p u s h  m o r a i n e :  n o  e x p o s u r e s  a r e  a v a i l a b l e #  I t  c o m p r i s e s  
a s e r i e s  o f  r i d g e s ,  m o s t  o f  w h i c h  a r e  t r a n s v e r s e  t o  t h e  
v a l l e y #  The r i v e r  h a s  c u t  t h r o u g h  t h e s e ,  and  s l u m p i n g  
du e  t o  u n d e r c u t t i n g  i s  e v i d e n t  on t h e  w e s t  s i d e #  I n d i v i ­
d u a l  r i d g e s  a p p e a r  t o  b e  l i n k e d  w i t h  s i m i l a r l y  t r e n d i n g  
r i d g e s  on t h e  o p p o s i t e  s i d e  o f  t h e  v a l l e y .  H o l l o w s  
b e t w e e n  t h e  r i d g e s  a r e  i n  som e c a s e s  u n d r a i n e d ,  and a t  
B u c k la n d  on e  h a s  b e e n  u t i l i s e d  f o r  t h e  c o n s t r u c t i o n  o f  
a l a r g e  f i s h p o n d .  M e l t w a t e r  c h a n n e l s  c a n  b e  t r a c e d  on  
b o t h  s i d e s  o f  t h e  m o r a in e  c l o s e  t o  t h e  v a l l e y  s i d e ,  an d  
t h e  r o a d  on t h e  w e s t  s i d e  o f  t h e  v a l l e y  u s e s  o n e  s u c h  
c h a n n e l  i n  i t s  c l i m b  o v e r  i t .
The B u c k la n d  m o r a in e  r i s e s  a p p r o x i m a t e l y  65 f e e t  
a b o v e  t h e  a l l u v i a l  d e p o s i t s  w h i c h  f l a n k  t h e  r i v e r  i n  i t s  
c o u r s e  t h r o u g h  i t .  No o u t w a s h  d e p o s i t s  c a n  b e  i d e n t i f i e d
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w hich  a r e  a s s o c i a t e d  w i t h  t h i s  m o ra in e .  Im m ed ia te ly  
downstream th e  m o r a in i c  d e p o s i t s  a r e  u n d e r c u t ,  and th e y  
s i n k  "below an a l l u v i a l  d e p o s i t  i n f i l l i n g  a s m a l l  "basin 
i n  t h e  v a l l e y  f l o o r ,  and a s h o r t  d i s t a n c e  "below t h i s  
s a n d s to n e  f l a g s  a r e  t o  be seen  i n  th e  bed o f  th e  r i v e r .
T h i s  i n d i c a t e s :
1 .  t h a t  th e  f o r m a t i o n  o f  t h i s  m o r a in ic  
dump l a r g e l y  p o s t - d a t e s  th e  d i s s e c t i o n  
o f  th e  L l a n g y n i d r  v a l l e y  t r a i n  ( to  be 
d i s c u s s e d  i n  th e  n e x t  s e c t i o n ) ;  
and 2.  t h a t  th e  s t r e a m  d r a i n i n g  th e  i c e  f r o n t
was a b le  t o  t r a n s p o r t  most o f  th e  d e b r i s  
t h a t  i t  was c a r r y i n g  t o  w e l l  beyond the  
m o ra in e .  The n a r ro w n ess  o f  th e  g o rg e ,  
and the  h i g h  g r a d i e n t  o f  t h e  ro c k  f l o o r  
may have a s s i s t e d  t h i s .
The second  p ause  i n  th e  l a s t  i c e  r e t r e a t  i n  t h i s  
s h o r t  s t r e t c h  o f  th e  v a l l e y  i s  marked by outwash d e p o s i t s ,  
w hich  a l s o  occu r  a t  a p o i n t  where th e  v a l l e y  i s  r e s t r i c t e d ,  
t h i 3  t im e by th e  low h i l l  a th w a r t  t h e  v a l l e y  a t  L l a n f r y -  
n ac h .  The Usk to d a y  c u t s  th ro u g h  a n a r ro w ,  s h a l lo w  
v a l l e y  t o  th e  n o r t h  o f  t h e  h i l l ,  w h i l s t  t o  th e  s o u th  
t h e r e  i s  a b ro a d  gap ,  a b o u t  50 f e e t  h i g h e r  t h a n  the
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f lo o d p la in  o f the  Usk, which i s  f lo o re d  by outwash.
There are  no esqposures showing the  n a tu re  of the 
d e p o s i ts  in  the gap, bu t i t  seems u n l ik e ly  th a t  they 
can be any th ing  e lse*  Water p a ss in g  through the gap 
has undercu t the  sou th  s ide  of the  c e n t r a l  h i l l  mass 
(fig* 15), producing  a minor c l i f f e d  zone. This c l i f f -  
ing  cannot be r e c e n t ,  because th e re  i s  a la rg e  w a te r-  
f i l l e d  k e t t l e  hole  c lo se  to  t h i s  s id e  of the  gap which 
must have been formed by the m e ltin g  of an in c lu d ed  ice  
mass a f t e r  the gap had ceased  to  fu n c tio n  as a m ajor 
down-valley d ra inage ro u te .  The upstream end of the 
gap i s  marked by a s e r i e s  of low r id g e s  r i s i n g  above 
the  su rface  of the  outwash, and g e n e ra l ly  t r a n s v e r s e  
to  i t .  These are  co ns idered  to  be m orain ic  r id g e s  p a r t l y  
b u r ie d  by the u p -v a lle y  development of t h i s  sm all v a l le y  
t r a in ."  Beyond t h i s ,  the  outwash d e p o s it  i s  te rm in a ted  
on the edge of the g ra v e l  fan  a t  the mouth of the Gynrig, 
the su rface  of which i s  l e s s  broken than th a t  of the  
v a l le y  t r a i n ,  and s lopes  northw ards to  the Usk, whereas 
the  v a l le y  t r a i n  has a s lope  sou th -eas tw ards  th rough  the 
L lan frynach  gap. The Menascin c ro sses  the e a s te r n  end 
o f t h i s  gap, where the  ground becomes p a r t i c u l a r l y  marshy.
*
The term ’ v a l le y  t r a i n ’ i s  used throughout t h i s  work to  
desc r ib e  "a  long  narrow body of outwash con fined  w ith in  
a v a l l e y ” • ( F l in t ,  1957, 139).
-  144 -
In  t h i s  a re a ,  two p robab le  drum lins r i s e  above the 
s u r f a c e ,  showing evidence of w ater-trim m ing on t h e i r  
w estern  ends. There i s  a gen era l n o r th e r ly  s lope  
a c ro ss  the gap in  t h i s  a re a ,  p a r t l y  due to  the Menasein 
which has b u i l t  out a low g rav e l fan  upon i t s  su r fa c e  
west o f  L lan frynach .
On the n o r th  s id e  o f the v a l le y  m orain ic  evidence 
i s  s l i g h t ,  a lthough  a s lo p in g ,  hummocky te r r a c e  f la n k s  
the  Usk on i t s  sou th  s id e  nea r  the road b r id g e  (079271) 
and on i t s  n o r th  bank, upstream of the  confluence o f the 
B rynich  (067277)> two eroded , a rc u a te  r id g e s  are  found 
a t  a l e v e l  s im i la r  to  those  on the sou th  of the  v a l l e y .
Above th e se ,  a t  a l e v e l  o f  450 -  480 f e e t ,  a 
d e p o s i t  o f g ra v e l  i s  b u i l t  up around the s e r i e s  o f low 
h i l l s  in  the G roesffo rdd  a re a .  A good exposure o f t h i s  
was a v a i la b le  during  road works n e a r  B rynich  Bridge 
(069277)* This forms a f a i r l y  even su r fa c e ,  demarcated 
from the rock h i l l s  r i s i n g  above i t  by a sharp b re a k  of 
s lo p e ,  and s lo p in g  b o th  r iverw ards  and down v a l le y .  
A lthough i t s  face  i s  predom inantly  r i v e r - c u t ,  p robab le  
ice  c o n ta c t  forms e x i s t  in  two p la c e s  where r i v e r  under­
c u t t in g  has no t occurred  ( f ig .  15)- For these  re a s o n s ,
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and a lso  i t s  a s s o c ia t io n  w ith  m eltw ater ch an n e ls ,  i t  
i s  considered  to  he a kame t e r r a c e .  I t s  h e ig h t  
suggests  fo rm ation  a t  a s tag e  p r i o r  to  the  d e p o s i t io n  
of outwash and m orain ic  d e p o s i ts  in  the L lanfrynach  
a re a ,  p o s s ib ly  when the  ic e  f r o n t  la y  a t  Buckland. 
Shrinkage o f the ice  to  uncover the c e n t r a l  h i l l  in  
the L lan frynach  a rea  c o n cen tra ted  m elt w a te r  in to  two 
ch an n e ls , on e i t h e r  s id e  o f i t .  During t h i s  s ta g e ,  
removal of some p r e - e x i s t in g  m arginal g ra v e l  accum ulation 
probably  o ccu rred , le a v in g  the  trimmed remnant of the 
p r e s e n t .  The n o r th e rn  m eltw ate r escape e s ta b l i s h e d  
i t s e l f  as the most im p o rtan t,  and thus was fo llow ed by 
the Usk upon w ithdraw al of the ic e .
The o r ig in  of the  h i l l  r i s i n g  from the c e n tre  of 
the  v a l le y  i s  u n c e r ta in .  I t  i s  p robably  the remnant 
of a l a r g e r  mass f o r  i t  shows evidence of s tre a m lin in g  
by ic e  p a ss in g  a long the  v a l l e y .  Two ice  stream s might 
have merged h e re ,  b e fo re  e n te r in g  the narrow s e c t io n  of 
the v a l le y  p a s t  T alybont: a n o r th e rn  s tream , p robab ly  of 
predom inantly  Eppynt and upper Usk o r ig in ,  p a s s in g  e a s t  
th rough the Penoyre co l (A in  f i g .  1 1 ) , the Ffynonau gap, 
n o r th  of the Slwch Tump, and the  sm all B rynich  v a l le y ;  
and a sou the rn  s tream , mainly o f Beacons i c e ,  p a s s in g
146
a lo n g  th e  p r e s e n t  t r o u g h  of  th e  Usk be low  B reco n ,  and 
th r o u g h  th e  L l a n f r y n a c h  gap.  The Slwch Tump and th e  
L l a n f r y n a c h  h i l l  would have formed p a r t  o f  ohe r i d g e  o f  
h i g h e r  ground  s e p a r a t i n g  t h e s e  two i c e  s t r e a m s ,  w h i l s t  
th e  com ple te  i s o l a t i o n  o f  th e  L l a n f r y n a c h  h i l l  would 
have b ee n  a c h ie v e d  a t  a l a t e r  s t a g e  when th e  main  i c e  
f lo w  was p r o b a b ly  c o n f in e d  t o  th e  p r e s e n t  v a l l e y  o f  th e  
Usk.
Between th e  two m o ra in ic  d e p o s i t s  a t  L l a n f r y n a c h  
and B uck land  th e  v a l l e y  i s  now o c c u p ie d  by  an e x t e n s i v e  
a r e a  o f  a l l u v i a l  d e p o s i t s .  These s t r e t c h  a c r o s s  th e  
whole w id th  o f  th e  v a l l e y  f l o o r ,  and n e a r  P e n c e l l i  a re  
s c a r r e d  by numerous o ld  r i v e r  c h a n n e l s .*  At th e  mouth 
o f  th e  G a e r f a n e l l ,  th e  r i v e r  h a s  b u i l t  a g r a v e l  f a n  
a c r o s s  th e  f l o o d  p l a i n  o f  th e  Usk, upon w hich  i s  s i t e d  
th e  v i l l a g e  o f  T a ly b o n t .  In  g e n e r a l ,  th e  a l l u v i a l  
d e p o s i t s  a r e  f l a n k e d  by a nar row  b en ch  o f  b o u l d e r  c l a y ,  
a l t h o u g h  on th e  n o r t h - w e s t  s i d e  o f  th e  C a e r f a n e l l  f a n ,  
a f l a t - t o p p e d ,  s t e e p  s i d e d  f i n g e r  o f  g r a v e l  p r o j e c t s  i n t o  
th e  v a l l e y .  I t s  n o r t h e r n  f a c e  a p p e a r s  t o  be an i c e  con­
t a c t  w h i l s t  i t s  downstream s i d e  has  b ee n  u n d e r c u t  by  the  
C a e r f a n e l l .  I t  i s  judged  to  be a kame. Two abandoned
*
T h is  te n d en c y  to w ard s  e x a g g e r a t e d  m ean d e r in g ,  a s s o c i a t e d  
v / i th  a r a p i d l y  ch a n g in g  r i v e r  t r a c e ,  has  b e e n  n o t e d  t o  be 
a s s o c i a t e d  w i t h  e x t e n s i v e l y  ag g rad ed  a r e a s  i n  o t h e r  p a r t s
o f  th e  Usk.
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p i t s  i n d i c a t e  g r a v e l  w ork ing  i n  th e  p a s t ,  a l t h o u g h  th e y  
a re  now v e g e t a t e d  and t h e r e  a r e  no good e x p o s u r e s .  I t  
i s  s e p a r a t e d  from th e  v a l l e y  s i d e  by a m e l t w a t e r  c h a n n e l ,  
w h i l s t  a f l a t  bench  l e a d i n g  i n t o  th e  C a e r f a n e l l  a t  a 
h i g h e r  l e v e l  may be t h e  p r o d u c t  o f  m e l t w a t e r  e r o s i o n .
At P e n c e l l i ,  the  f l a t - to p p e d  b l u f f  overlook ing  the 
v i l l a g e  on which s tan d s  the  ru in s  of P e n c e l l i  C a s t le ,  
i s  co n s id e red  to  be the  remnant of an ic e  margin g rav e l 
d e p o s i t  -  a kame te r r a c e  ( f ig .  15)• No c le a n  exposure 
?/as a v a i l a b le ,  a lthough  w e ll  r o l l e d  p eb b les  in  a very  
s i l t y  m a tr ix  are  to  be seen in  the c u t t in g  between the 
C as tle  and the can a l .
About P e n c e l l i ,  th e re  are two w ell-m arked te r r a c e  
f e a t u r e s .  The outwash f i l l i n g  the L lan frynach  gap i s  
te rm in a ted  by a marked 7-8 fo o t b l u f f .  This ’ t e r r a c e 1 
which i s  very  f l a t  and bad ly  d ra ined  n ear  the Menascin 
has a le a d in g  edge s l i g h t l y  above 400 f e e t .  Below t h i s  
a second, q u i te  d i s t i n c t  t e r r a c e  w ith  i t s  le a d in g  edge 
a t  about 390 f e e t  r i s e s  above the  f lo o d  p l a in  which here 
i s  a t  about 380 f e e t  O.D. I t  appears u n l ik e ly  th a t  
th ese  f e a tu re s  a re  r i v e r  t e r r a c e s ,  the  r e s u l t  of down 
c u t t in g  by the Usk, because  the  a l l u v i a l  f l o o r  of the 
v a l le y  su g g es ts  th a t  i t  i s  be ing  aggraded, r a th e r  than
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degraded. Almost everywhere e l s e  the marshy a l l u v i a l  
f lo o r  meets the v a l le y  s id e s .  The s o lu t io n  may, 
however, he founded in  two l e s s  e x te n s iv e ,  h u t s im i la r  
f e a tu r e s  a t  Talybont and Buckland r e s p e c t iv e ly .  Both 
l i e  n ea r  the mouths of t r i b u t a r y  s tream s, and th a t  a t  
Buckland i s  very  c l e a r ly  the  remnant of a sm all d e l t a  
(see P la te  1 ) ,  a lthough  no exposure was a v a i la b le  to  
re v e a l  the bedding of the d e p o s i t s .  This was the case 
a lso  a t  Talybont (p la te  2 ) ,  where a s im i la r ,  f l a t -  
topped fe a tu re  f la n k s  the v a l le y  s id e  to  the s o u th -e a s t  
o f the v i l l a g e .  This has been cu t away by the Caer­
f a n e l l  during  the  fo rm ation  of i t s  fa n ,  which thus  
p o s t -d a te s  i t .
The h e ig h t o f  these  f e a tu r e s  was determ ined w ith  a 
survey ing  a n e ro id .  The le a d in g  edge of the  Buckland 
f e a tu re  was measured in  two p la c e s ,  g iv in g  h e ig h ts  of 
389 and 390 f e e t ,  w h i ls t  the alluvium  here i s  a t  366 f e e t  
( th i s  may be the su rface  of a low le v e l  t e r r a c e  due to  
downcutting of the Usk in  the L la n d d e t t i  g o rg e ) .  The 
eroded le a d in g  edge of the Talybont f e a tu re  was measured 
in  two p la c e s  a l s o ,  and gave h e ig h ts  of 394 and 396 f e e t ,  
w h i ls t  the  fan  of the  C a e r fa n e l l  i s  a t  378 f e e t .  The 
s l i g h t  v a r ia t io n  in  h e ig h t  does no t d e t r a c t  from the
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s u g g e s t i o n  t h a t  t h e s e  a re  d e l t a i c  rem a in s  as  i t  i s  
c o n s i d e r e d  t h a t  th e  T a ly h o n t  f e a t u r e  i s  th e  r e m a in d e r  
o f  a much l a r g e r  s t r u c t u r e  w hich  would hav e ,  of c o u r s e ,  
a s l i g h t  c r o s s  s lope*  I n s t r u m e n t a l  e r r o r  m ust  he  ta k e n  
i n t o  c o n s i d e r a t i o n  when u s i n g  a s u rv e y in g  a n e r o i d ,  and a 
v a r i a t i o n  o f  2 o r  3 f e e t  may he p u t  down t o  t h i s #  Up­
s t r e a m ,  a t  p e n c e l l i ,  th e  lo w e r  t e r r a c e  i s  a t  a  s i m i l a r  
h e i g h t ,  and i t  i s  s u g g e s te d  t h a t  t h e s e  t h r e e  f e a t u r e s  a re  
d e l t a i c  rem nan ts  r e l a t e d  t o  a w a t e r  l e v e l  o f  a p p r o x im a te ly  
390 f e e t  0#D#
I t  i s  n o t  d i f f i c u l t  t o  a c co u n t  f o r  th e  f o r m a t i o n  o f  
su ch  a lake#  The B uck land  m ora ine  was q u i t e  o b v io u s ly  
once c o n t in u o u s  a c r o s s  t h e  v a l l e y  w h i l s t  u p s t r e a m ,  th e  
wide expanse  o f  a l lu v iu m  i n d i c a t e s  an i c e - e r o d e d  ro c k  
h a s i n .  The e x a c t  d e p th ,  a s  a l r e a d y  n o t e d ,  i s  a m a t t e r  
o f  su rm ise  as  no hores  have h e e n  p u t  down (N orth, 1956,
57)# The form o f  th e  v a l l e y  f l o o r  s u g g e s t s ,  how ever ,  
t h a t  r i v e r i n e  a g g r a d a t i o n  r a t h e r  t h a n  l a c u s t r i n e  s e d i ­
m e n ta t io n  a c c o u n t s  f o r  th e  p r e s e n t  form, s u g g e s t i n g  t h a t  
t h e  m o r a in ic  dam a t  B uck land  was b r e a c h e d  b e f o r e  th e  
h o l lo w  was i n f i l l e d ,  and t h a t  a l l u v i a l  m a t e r i a l  h as  com­
p l e t e d  th e  i n f i l l .  I f  t h e  B u c k la n d ,  T a ly b o n t  and P e n c e l l i  
f e a t u r e s  a r e  d e l t a i c  however,  i t  i s  l i k e l y  t h a t  l a c u s t r i n e
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sedim ents w i l l  be rev e a le d  by deep b o r in g . The 
probab le  e x te n t  of moraine-dammed "Lake Talybont" 
and a s s o c ia te d  f e a tu r e s ,  i s  shown in  f i g .  16.
The Bwlch Channel.
To the  n o rth -w es t o f  Bwlch, the co l (D in  f i g .  11) 
in  the w atershed  d iv id in g  A l l t  y r  K sgair from Buckland 
H i l l  i s  cu t  in to  by a marked channel. This has an 
"up and down" p r o f i l e ,  i t s  sou thern  end b e in g  d ra ined  
by a stream  descending in to  the Usk v a l le y  n o r th  of 
Buckland, w h i ls t  i t s  n o r th e rn  p a r t  s lopes  in to  the head 
of the I . ly n f i  v a l le y .  The channel i s  a t  about 625 f e e t ,  
O.D., and i s  thus about 250 f e e t  above the  l e v e l  o f the 
main v a l le y  from near Buckland.
The co l in to  which the  channel i s  I n c i s e d  was 
c l e a r ly  eroded by ic e ,  p robab ly  p ass in g  southwards from 
the L langorse B asin  in to  the  Usk ( f ig .  11). The channel, 
however, must have been formed by w ater c ro s s in g  the c o l ,  
and t h i s  i s  most l i k e ly  to  have occurred  during  the  l a te  
s tage  of v a l le y  g l a c i a t i o n ,  when the L langorse  B asin  was 
r e l a t i v e l y  ic e  f r e e .  I t  i s  suggested  th a t  d ra inage  down 
v a l le y ,  b o th  of e n g la c ia l  and m arginal m e ltw a te r , might 
have been hampered by the  c o n s t r i c t io n  of the v a l le y  a t
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L l a n d d e t t i ,  and f o r  a s h o r t  w h i l e  d r a in a g e  o c c u r r e d  
n o r th w a rd s  a c r o s s  th e  w a te r s h e d  a t  t h i s  p o i n t .  I t  
i s  p o s s i b l e  t h a t  th e  "up and down" p r o f i l e  i n d i c a t e d  
t h a t  th e  w a t e r  fo rm in g  i t  was u n d e r  h y d r o s t a t i c  p r e s s ­
u r e ,  b u t  more l i k e l y  t h a t  t h e  s lo p e  down i n t o  th e  Usk 
i s  th e  r e s u l t  o f  headward e r o s i o n  by th e  s m a l l  s t r e a m  
d r a i n i n g  t h a t  a n g le  o f  th e  v a l l e y .
CONCLUSION.
The f i n a l  r e t r e a t  o f  th e  i c e  i n  th e  a r e a  i s  marked 
by two dumps o f  m o ra in ic  m a t e r i a l  a t  B uck land  and L la n ­
f r y n a c h ,  i n d i c a t i n g  h a l t - s t a g e s .  The B uck land  m oraine  
was p r o b a b ly  d e v e lo p e d  a f t e r  d i s s e c t i o n  o f  th e  L ia n g y n id r  
v a l l e y  t r a i n .  When th e  i c e  f r o n t  l a y  a t  L l a n f r y n a c h ,  a 
tem p ora ry  l a k e  i s  l i k e l y  t o  have b een  h e l d  up b e h i n d  th e  
B uck land  m o ra in e ,  as  e v id e n c e d  by d e l t a i c  re m a in s  a t  
t h r e e  p l a c e s .  H ig h e r  l e v e l  g l a c i o - f l u v i a l  d e p o s i t s  
f l a n k i n g  th e  supposed  s i t e  o f  ’ G l a c i a l  Lake T a l y b o n t ’ 
a r e  c o n s i d e r e d  t o  d a t e  from th e  B uck land  i c e  h a l t .
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(d) LLAIDDKTTI -  PSKJtYARTH*
GENERAL#
The s e c t io n  of the Usk v a l le y  between L la n d d e t t i  
and Penmyarth (fig#  17 ) i s  in  complete c o n t r a s t  to  the 
s t r e t c h e s  of the  v a l le y  above and below i t .  The l a t t e r  
are  b o th  wide in  s e c t io n  and f l a t  f lo o re d ,  w h i l s t  in  
between, a t  L iangyn id r, the  r i v e r  i s  con fined  by h igh  
te r r a c e d  banks w ith  an alm ost complete absence o f f lo o d  
p l a in .  I t  i s  s e p a ra te d ,  however (see in s e t  map, f i g .  if) 
from the w ide, f l a t  f lo o re d  lov/er R h iango ll v a l le y  a t  
Tretower by the  smooth bu lk  of M yarth, w h i ls t  the  l i n e  
of the w e s t- fa c in g  sca rp  o f the  B lack Mountains i s  con­
tin u ed  by Buckland H i l l ,  and the  r e l a t e d  c o n s t r i c t i o n  of 
the  v a l le y  a t  L la n d d e tt i#
EROSIOTIAL FORM OF THE VALLEY#
At L la n d d e t t i  the  r i v e r  swings from the  predom inantly  
n o r th -s o u th  course  i t  has been fo llo w in g  in to  an ESE course# 
The v a l le y  has narrow ed, and s teep  s id e s  f a l l  to  a v a l le y  
f lo o r  encumbered w ith  g l a c i a l  d e b r i s .  The o u te r  
(sou thern) s id e  o f  t h i s  wide bend of the  v a l l e y ,  in  p a r t ­
i c u l a r ,  shows the  r e s u l t  o f  g l a c i a l  e ro s io n  a t  i t s  b a se ,  
showing markedly overs teepened  s lo p e s .  In  t h i s  s e c t io n
* See P la t e  5.
the Usk re v e a ls  the  s o l id  rock , flow ing over la rg e  
ta b u la r  s la b s  of Cld Red Sandstone. From here  to  
below Gian Usk i t s  bed i s  formed of the Brownstones 
d iv i s io n  of the  Sandstone, w ith  numerous r a p id s  and 
sm all w a te r f a l l s .  South of L langynidr Bridge the 
r i v e r  i s  remarkable fo r  the  number o f p o th o le s  which 
have been developed in  the san d s to n e .
+
At L lan g y n id r , the  v a l le y  g a in s  w idth , p a r t l y  due 
to  the se v e ra l  t r i b u t a r i e s  which jo in  i t  from the sou th  
( th e re  are none from the n o r th ) .  The v a l le y  here i s  
a s s y m e tr lc a l ,  the  r i v e r  hugging the  n o r th  of th e  v a l le y ,  
under the  s te e p  s lo p es  o f Myarth, a lthough  the  d ip  in  
the  Old Red Sandstone i s  towards the sou th . D esp ite  
the  in c is io n  of the  r i v e r ,  the v a l le y  i s  g e n e ra l ly  wide, 
and the  v i l l a g e  of L langynidr sp reads  over a g e n t ly  
s lo p in g  bench. G rossing  t h i s  bench, the Crawnon and 
the  G la i s f e r  ( p a r t i c u l a r l y  the former) have in c is e d  them­
se lv e s  deep ly , p a r t l y  in  response to  the  dow ncutting of 
the  Usk, in  so doing re v e a l in g  the  l im i te d  dep th  o f 
g l a c i a l  i n f i l l  of t h i s  s e c t io n .  E as t of L lan g y n id r , 
the v a l le y  narrows again  be fo re  the  confluence of the 
R h ia n g o ll ,  where c o n d i t io n s  more n e a r ly  l ik e  those  above 
L la n d d e t t i  are  seen once more.
* P la te  4.
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3* Hfct GSITICUAL FORT'S#
Although we have no ted  the many s o l id  rock 
exposures o f  t h i s  s t r e t c h ,  b o th  along the  Usk and in  
the  t r i b u t a r y  s tream s, the  g l a c i a l  d e p o s i t s  a r e ,  none 
the  l e s s ,  most im portant# There i s  a d i s t i n c t  v a r i ­
a t io n  in  the  n a tu re  o f  th e se  d e p o s i ts  (see i n s e t ,  
f ig*  17 ) those  above the Cra\mon confluence  be ing  alm ost 
v/holly rnorainio in  o r ig i n ,  w h i ls t  those  to  the e a s t  o f  
the  Crarmon a re  p redom inantly  te r r a c e  forme o f f l u v i a l  
o r g l a c l o - f l u v i a l  o r ig in .
(a) K orain lo  d e p o s i t s .
Above the  confluence of the  Crawnon, m ora in ic  
r id g e  and k e t t l e  in  most common. This i s  in  f a c t  
one o f  the m ajor m orain ic  dumps w ith in  t h i s  p a r t  o f  
the  Usk v a l le y .  Ridges a re  predom inantly  a l ig n e d  
along v a l le y .  The m orain ic  su r fa c e  appears to  d e c l in e  
in  h e ig h t ,  r e l a t i v e  to  the  r i v e r ,  as t r a c e d  upstream , 
d isa p p e a r in g  b en ea th  a l l u v i a l  d e p o s i t s  so u th  o f  L la n d d e t t i  
Hall# The p a t t e r n  o f  r id g e  and k e t t l e  becomes more 
c h a o t ic  as  t r a c e d  e a s tw a rd s , a lth o u g h  the  pronounced 
a lo n g -v a lle y  t r e n d  i s  m a in ta in ed . In  the Olawcocd a rea  
( lh l?0 0 )  the  ex trem ely  sandy n a tu re  o f  the  su r fa c e  d e p o s i ts
155
suggests  a v a r ia b le  cover of probable  a b la t io n  m a te r ia l* '
The r e l a t io n s h ip  of the  Glawcoed m orain ic  d e p o s its  
and those  a t  Buckland, h a l f  a m ile upstream (shown on 
f i g .  15 , no t on f i g .  17 )  which were d isc u sse d  b r i e f l y  
in  the  p reced in g  s e c t io n ,  a re  i n t e r e s t i n g .  The two 
m orain ic  a re a s  are  se p a ra te d  by a s t r e t c h  of alluvium  
f i l l i n g  the  v a l le y  f l o o r ,  the  r e la t io n s h ip  o f which 
w ith  the  v a l le y  s id e s  su g g es ts  th a t  i t  f i l l s  a hollow 
in  the d r i f t  su r fa c e .  The su rface  form of the  Glawcoed 
d e p o s i ts  could  in d ic a te  th a t  the ice  had th e re  overridden  
a m orain ic  p lug  in  the L la n d d e t t i  gorge as i t  l e f t  the 
over-deepened s e c t io n  of the  v a l le y  about T alybon t. 
Formation o f the Buckland moraine would seem to  have 
p o s t-d a te d  the d i s s e c t io n  o f  the Glawcoed m orain ic  p lu g , 
and a s s o c ia te d  g l a c i o - f l u v i a l  d e p o s i t s ,  o the rw ise  one 
would expect the v a l le y  im m ediately downstream of the 
Buckland moraine to  be f i l l e d  w ith  outwash to  a l e v e l  
above th a t  of the  re c e n t  a lluv ium .
* At Glawcoed d i f f i c u l t y  was experienced  d u rin g  the 
c o n s tru c t io n  of the w ate r  p ip e l in e  to  Newport from 
Talybont r e s e r v o i r  due to  the ra p id  v a r i a t i o n  in  the 
c h a ra c te r  o f the d e p o s i ts  h e re ,  and in  p a r t i c u l a r ,  
s in k in g  in  pocke ts  of f in e  sand. ( in fo rm a tio n  from the 
lo c a l  fa rm er, v e r i f i e d  by in sp e c t io n  of log  books of 
the p ipe  la y in g  team made a v a i la b le  by the  Newport and 
South Monmouthshire Water Board. These inc lude  d e t a i l e d  
n o tes  on the  n a tu re  o f the  m a te r ia l  th rough  which the 
tre n c h  was c u t ,  a lthough  t h e i r  u se fu ln e s s  i s  reduced by 
the absence of any lo c a t io n a l  guide o th e r  than  d is ta n c e  
measured in  chains from the s t a r t  of the p i p e l i n e ) .
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(b) T errace  form s.
E a s t  o f  the Crawnon con fluence , m orain ic  r id g e  i s  
alm ost t o t a l l y  absen t from the v a l le y  f l o o r ,  a l though  
a few are  to  be found in  m arg inal lo c a t io n s  r i s i n g  
above o th e r  d e p o s i t s .  Here the d i s t i n c t i v e  landform  
i s  th e  t e r r a c e ,  a s e r i e s  o f  th ese  r i s i n g  on b o th  s id e s  
o f  the  r i v e r ,  a l though  b e s t  developed on the  sou th  s id e .  
These a re  no t a l l  r i v e r  t e r r a c e s ,  and f o r  reasons  to  be 
o u t l in e d  l a t e r ,  i t  i s  co ns idered  th a t  th e se  were formed 
very  l a rg e ly  by the  d i s s e c t io n  o f an e x te n s iv e  f lu v io -  
g l a c i a l  d e p o s i t ,  formed when the ice  f r o n t  la y  in  the  
L la n d d e t t i  gorge.
The t e r r a c e s  in  the  v a l le y  were in v e s t ig a te d  by
(1) mapping m orpho log ica lly  on a s ix - in c h  s c a le ;  and
(2) measuring the  h e ig h t  of the main ones w ith  a 
su rvey ing  a n e ro id .
The morphology of t h i s  p a r t  o f the  v a l le y  i s  shown in  
f i g * 17 , w h i ls t  t e r r a c e  h e ig h t  r e l a t io n s h ip s  are  ex p ressed  
d iag ram m atica lly  in  f i g .  18•
F ig .  18 i s  an a b b re v ia te d  v e rs io n  of the u su a l diagram 
to  show th a lw e g / te r ra c e  r e l a t i o n s h ip s .  In view of the 
l im i te d  s ig n i f ic a n c e  of th e se  lo c a l i s e d  t e r r a c e s  in
-  1 5 7  -
r e l a t i o n  t o  t h e  v a l l e y  a s  a w h o l e ,  t h e  a n e r o i d  s u r v e y  
w a s r e l a t i v e l y  r a p i d ,  a n d  t h e  a im  v / a s :
(1) to  o b ta in  measurements r e p r e s e n ta t iv e  of 
the  c ro ss  s e c t io n ;
(2) in  t e r r a c e s  o f s i g n i f i c a n t  l a t e r a l  e x te n t  
such measurements were taken a t  i n t e r v a l s  
a long the t e r r a c e ,  a lthough  where te r r a c e  
remnants were sm a ll ,  one anero id  measure­
ment was g e n e ra l ly  considered  s u i t a b l e .
The t e r r a c e s  have been numbered in  f i g .  17 independ­
e n t ly  on the  n o r th  and so u th  s id e s  of the  r i v e r ,  and th e se  
have been p lo t t e d  in  f i g .  1 8 ,  t e r r a c e s  from the so u th  bank 
having the  number p re f ix e d  by an ’ Sf and those from the 
n o r th  bank by an ’IT1.
H e i g h t  r e l a t i o n s h i p s  a n d  m o r p h o lo g y  c o n v i n c e  t h a t  
o n e  i s  n o t  d e a l i n g  s i m p l y  w i t h  a v a l l e y  f i l l  d i s s e c t e d  
b y  t h e  r i v e r  i n  p o s t  g l a c i a l  t i m e .  I n  a s c e n d i n g  o r d e r  
o f  h e i g h t ,  t h e  f e a t u r e s  i d e n t i f i e d  a r e  a s  f o l l o w s : -
( i )  Karne t e r r a c e s .  T h e s e  a r e  t h e  b e s t  d e v e l o p e d  o f  a l l ,  
a n d  a r e  d i s t i n g u i s h e d  b y  t h e i r  h e i g h t ,  t h e  r o l l i n g  fo r m  
o f  t h e i r  s u r f a c e ,  an d  t h e  p r e s e n c e  o f  i c e  c o n t a c t  f e a t u r e s  
a t  p l a c e s  a l o n g  t h e i r  o u t e r  e d g e s .
15«
The Kame te r r a c e  shown in  f ig u re  17 d e c l in e s  in  
h e ig h t from over 1+00 f e e t  n ea r  Cilwych-fawr (ll|l|203) 
upstream of L langyn id r B ridge) to  l e s s  than  290 f e e t  
in  Gian Usk Park# I t  i s  the  h ig h e s t  e x te n s iv e  te r r a c e  
f e a tu r e ,  a l th o u g h  a number o f more i s o la t e d  benches , 
g e n e ra l ly  b o u ld e r-s tre w n  and Judged to  be e i t h e r  the 
remnants of m arg inal moraines or m eltw ater e ro s io n ,  
a re  to  be found in  p la c e s  on b o th  s id e s  o f the  va lley#  
North of L langyn id r  B ridge , the  te r r a c e  can be seen to  
be tv /o - t ie re d ,  su g g es tin g  an e a r l i e r  and h ig h e r  kame 
te r r a c e  l e f t  s tran d ed  by ic e  shrinkage# The upper 
t e r r a c e  le a d s  in to  the  mouth of a w e ll  developed over­
flow channel c u t t in g  through the  c o l  between Buckland 
H i l l  and Myarth in to  the la rg e  am phithea tre  e a s t  o f  
Bwlch (p in  f ig#  1 1 )•
The su rfa c e  of the  kame te r r a c e  i s  r o l l i n g ,  b u t  
everywhere d is p la y s  a marked b reak  o f slope a t  i t s  rear#  
In  a few p la c e s  r id g e s  r i s e  above i t .  These are  con­
s id e re d  to  be rem nants of l a t e r a l  moraine en g u lfed  by 
f l u v i o - g l a c i a l  deposits#
The d ia g n o s t ic  f e a tu r e s  a r e ,  however, the  ic e  
c o n ta c t  f e a tu r e s  to  be found a t  p la c e s  along  i t s  le a d in g  
edge, which prove th a t  i t  was no t o r ig i n a l ly  p a r t  o f  a
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c o n t i n u o u s  s h e e t  o f  o u t w a s h  f i l l i n g  t h e  v a l l e y .  T h e s e  
a r e  t o  h e  f o u n d  on t h e  s l o p e  a b o v e  L l a n g y n i d r  B r i d g e ,  
a t  G l i f f a e s ,  and  a t  tv /o  p l a c e s  w h e r e  t h e  U s k  e n t e r s  t h e  
b r o a d e r  v a l l e y  o f  t h e  l o w e r  R h i a n g o l l - U s k  (fig*  1 7 ) .
The l a t t e r  s u g g e s t s  t h a t  a m a ss  o f  d e a d  i c e  p e r s i s t e d  
h e r e ,  a g a i n s t  w h ic h  t h e s e  f l u v i o - g l a c i a l  d e p o s i t s  w e r e  
b u i l t .  E l s e w h e r e ,  t h e  kame t e r r a c e  h a s  b e e n  u n d e r c u t  
b y  r i v e r  e r o s i o n .  T he w i d t h  o f  t h e s e  t e r r a c e s  c o m p a r e d  
v / i t h  t h e  n a r r o w n e s s  o f  t h i s  p a r t  o f  t h e  v a l l e y  s u g g e s t s  
t h a t  t h e  i c e  w a s  v e r y  m uch d e c a y e d  d u r i n g  t h e i r  f o r m a t i o n ,  
a n d  p o s s i b l y  c o m p l e t e l y  o v e r s p r e a d  b y  g l a c i o - f l u v i a l  
d e t r i t u s  i n  p l a c e s .
( i i )  V a l l e y  t r a i n  r e m n a n t s .  I f  t h e  u p p e r m o s t  o f  t h e  
m a in  t e r r a c e s  i s  a c c e p t e d  a s  a kame t e r r a c e ,  a  m a jo r  
p r o b le m  a r i s e s  c o n c e r n i n g  t h e  o r i g i n  o f  t h e  l o w e r  t e r r ­
a c e s .  The p r e s e n c e  o f  kame t e r r a c e s  i s  i n d i c a t i v e  o f  
e x t e n s i v e  g l a c i o - f l u v i a l  a c c u m u l a t i o n  i n  a s s o c i a t i o n  
w i t h  w a s t i n g  i c e  m a s s e s .  I n  m ore c e n t r a l  p o s i t i o n s  
w i t h i n  t h e  v a l l e y ,  c r e v a s s e  f i l l i n g s  m i g h t  b e  e x p e c t e d ,  
a s s o c i a t e d  w i t h  m a s s e s  o f  s u p r a - g l a c i a l  an d  e n g l a c i a l  
m a t e r i a l  l e t  down on t h e  u n e v e n  s u r f a c e  o f  b a s a l  d e p o s i t s .  
I n  t h i s  i n s t a n c e ,  h o w e v e r ,  t h e  t e r r a c e  i m m e d i a t e l y  f l a n k ­
i n g  t h e  l e a d i n g  e d g e  o f  t h e  kame t e r r a c e  h a s  a g e n e r a l l y
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even su rface  which sugges ts  f l u v i a l  d e p o s i t io n .  The 
few poor c l o s u r e s  a l l  r e v e a l  g r a v e ls ,  w h i ls t  th e re  i s  
some evidence of f l u v i a l  trimming of the h igh  le v e l  
kame te r r a c e  f e a t u r e s .  The evidence seems to  suggest 
th a t  we have remnants o f a v a l le y  t r a i n ,  p robab ly  deve l­
oped when the  ic e  f r o n t  la y  in  the  L la n d d e t t i  Gorge.
The su rface  of the  v a l le y  t r a i n  a t  L langyn id r i s  low 
r e l a t i v e  to  the  Glawcoed moraine (the h ig h e s t  measured 
p o in ts  on the  v a l le y  t r a i n  b e in g  385 f e e t  -  on bo th  
s id e s  o f  the  r i v e r  n ea r  L langyn idr -  whereas the  m orain ic  
r id g e s  a t  Glawcoed exceed 1*00 f e e t ) .  This could  be 
ex p la in ed  by the  su g g es tio n , p u t forward in  the d i s ­
cu ss io n  of the  Glawcoed d e p o s i t s ,  t h a t  they  comprise 
an o ld  m orain ic  p lug  -  perhaps a r e c e s s io n a l  moraine -  
overridden  by the  g l a c i e r .
( i i i )  R iver T e r ra c e s .  The v a l le y  t r a i n  i s  found a t  a 
h e ig h t va ry ing  from 1*0 to  70 f e e t  above the p re s e n t  f lo o d  
p la in  o f the  Usk. I t s  g ra d ie n t  i s  g r e a te r  than  th a t  of 
the  f lo o d  p l a i n ,  so th a t  the  h e ig h t  r e l a t i v e  to  the  r i v e r  
d e c l in e s  as t r a c e d  downstream. The v a l le y  t r a i n  once 
f i l l e d  the  v a l le y  below the  l e v e l  of the kame t e r r a c e s ,  
and the  p re s e n t  narrow ly in c is e d  form of the  v a l le y  p a s t  
L langyn idr i s  la rg e ly  the  r e s u l t  of i t s  d i s s e c t io n .
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Stages in  the  d i s s e c t io n  of the v a l le y  t r a i n  are  
reco rd ed  by r i v e r  t e r r a c e s .
Throughout most o f  t h i s  s e c t io n  the  r i v e r  has not 
m ig ra ted  l a t e r a l l y  to  any g re a t  e x te n t  du ring  in c i s io n ,  
so t h a t  r i v e r  t e r r a c e s  a re  g e n e ra l ly  narrow and d isco n ­
t in u o u s .  The main ex cep tio n  to  t h i s  i s  n ea r  L langyn id r 
Bridge where the r i v e r  had tended to  swing a g a in s t  the  
n o r th  bank, le av in g  two t i e r s  of t e r r a c e s  on i t s  so u th  
s id e ,  and in  Gian Usk Park  where the e x te n t  o f  t e r r a c e s  
su g g es ts  a slow movement down the v a l le y  of the  f i r s t  
meander formed by the  Usk a f t e r  le a v in g  the  c o n s t r i c te d  
s e c t io n  above Penmyarth. ( P la t e s  7 and 8)
I t  would be expected  th a t  a r i v e r  d i s s e c t in g  a 
v a l le y  f i l l  would carve i t  in to  a s e r i e s  o f u n p a ire d , 
meander t e r r a c e s .  In  f a c t  t h i s  does n o t appear to  be 
the c a se .  Fragments o f  one t e r r a c e ,  ly in g  b ro ad ly  
w ith in  one p la n e ,  appear to  dominate ( te r r a c e s  S 1, S U,
N 1*, S 12, N 5» N 7 and S 11+)* Above t h i s  th e re  i s  only 
one sm all t e r r a c e  remnant (N 5) and t e r r a c e  S 15 i s  p o ss ­
ib ly  a t e r r a c e  developed a t  a lower l e v e l ,  a lth o u g h  t h i s  
may be p a r t  of the f lo o d  p l a in ,  d is t in g u is h e d  from i t s  
a d jo in in g  p a r t s  by a meander s c a r .  The major t e r r a c e
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s t a g e  i s  b e s t  d e v e l o p e d  i n  G ia n  U sk  P a r k ,  an d  f o r  
c o n v e n i e n c e  we w i l l  r e f e r  t o  i t  a s  t h e  G ia n  U s k  s t a g e .
I f  i t  i s  a c c e p t e d  t h a t  t h e  t e r r a c e  f r a g m e n t s  e n u m e r ­
a t e d  b e l o n g  t o  o n e  s t a g e ,  t h e  g r a d i e n t  a t  t h a t  s t a g e  
a p p e a r s  t o  h a v e  b e e n  s l i g h t l y  g r e a t e r  t h a n  t h a t  o f  
t h e  p r e s e n t  f l o o d  p l a i n  ( f i g *  1 8 ).
The r e a s o n  f o r  t h e  e x t e n s i v e  t e r r a c e  d e v e lo p m e n t  
o f  t h e  G ia n  U s k  s t a g e  i s  n o t  c l e a r .  T h e r e  i s  n o  r e a s o n  
f o r  s u s p e c t i n g  a m in o r  p h a s e  o f  r e j u v e n a t i o n  a f f e c t i n g  
t h e  w h o le  r i v e r ,  a l t h o u g h  lo w  t e r r a c e s  a r e  d e v e l o p e d  
e l s e w h e r e .  I t  i s  m o re  l i k e l y  t h a t  s u c h  t e r r a c e s  a r e  
r e l a t e d  t o  e r o s i o n  o f  l o c a l  b a s e  l e v e l s  fo r m e d  b y  u p ­
s t a n d i n g  a r e a s  o f  t h e  r o c k  f l o o r  o f  t h e  v a l l e y  l e f t  
a f t e r  i c e  w i t h d r a w a l .  T h r o u g h o u t  t h e  L l a n g y n i d r  g o r g e  
t h e  U sk  i s  r u n n i n g  o v e r  t h e  r o c k  f l o o r  o f  t h e  v a l l e y ,  
a n d  t h e r e  i s  e v i d e n c e  t h a t  t h e  r i v e r  h a s  c u t  down c o n ­
s i d e r a b l y  i n t o  t h i s .  T h i s  i s  b e s t  d i s p l a y e d  b e l o w  t h e  
s m a l l  w a t e r f a l l  o f  P w l l  y r  h e s g  ( 1 5 8 2 0 2 ) ,  w h er e  l i t h o -  
l o g i c a l  c o n t r a s t s  a r e  b e i n g  e x p l o i t e d  b y  t h e  r i v e r .  
E x t e n s i v e  p o t - h o l i n g  u p s t r e a m  o f  t h e  f a l l ,  a n d  r o c k  
o u t c r o p s  a b o v e  r i v e r  l e v e l  i n  t h i s  a r e a  f u r t h e r  t e s t i f y  
t o  t h e  e f f e c t i v e n e s s  o f  t h e  r i v e r  i n  e r o d i n g  i t s  b e d .  I t
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I t  i s  q u i t e  p o s s i b l e  t h a t  t h e  G ia n  U s k  s t a g e  r e c o r d s  
t h e  c o m p l e t i o n  o f  t h e  r e m o v a l  o f  t h e  b u l k  o f  t h e  s u p e r ­
f i c i a l  d e p o s i t s ,  f a r t h e r  d o w n - c u t t i n g  b e i n g  i n t o  t h e  
r o c k  f l o o r  o f  t h e  v a l l e y  a n d  t h e r e f o r e  s l o w e r ,  g i v i n g  
t h e  r i v e r  s c o p e  f o r  m ore  c o n s i d e r a b l e  l a t e r a l  d e v e l o p ­
m ent*
CONCLUSION.
The e x t e n s i v e  g r a v e l s  p a r t i a l l y  f i l l i n g  t h e  v a l l e y  
b e l o w  L l a n g y n i d r  a r e  c o n s i d e r e d  t o  b e  g l a c i o - f l u v i a l #
The h i g h e r  g r a v e l s  fo rm  kame t e r r a c e s ,  e x t e n s i v e l y  
d e v e l o p e d  on b o t h  s i d e s  o f  t h e  v a l l e y ,  w h i c h  w e r e  p r o b ­
a b l y  b u i l t  up a g a i n s t  t h e  w a s t i n g  r em n a n t  o f  t h e  l a s t  
i c e  m a s s  t o  o c c u p y  t h i s  p a r t  o f  t h e  U sk* B e lo w  them  a 
v a l l e y  t r a i n ,  p r o b a b l y  d e v e l o p e d  fr o m  an i c e  f r o n t  i n  t h e  
L l a n d d e t t i  g o r g e ,  h a s  b e e n  d i s s e c t e d  b y  t h e  r i v e r  w h i c h  
now f l o v / s  a l o n g  t h e  r o c k  f l o o r  o f  t h e  v a l l e y  t h r o u g h o u t  
t h i s  s t r e t c h .  The t e r r a c e  p a t t e r n  i s  d o m in a te d  b y  on e  
s e r i e s  o f  t e r r a c e s  ( t h e  C la n  U sk  S t a g e )  s u g g e s t i n g  a 
m a j o r  h a l t  i n  d o w n - c u t t i n g  b y  t h e  r i v e r *  The r e a s o n  
f o r  t h i s  i s  n o t  c l e a r ,  a l t h o u g h  i t  c o u l d  r e f l e c t  t h e  
r e - e x p o s u r e  b y  t h e  r i v e r  o f  t h e  r o c k  f l o o r  o f  t h e  v a l l e y #  
The r e l a t i o n  o f  t h e  B u c k la n d  m o r a in e  t o  t h e  m o r a i n i c
d e p o s i t s  a t  G la w c o e d  i n d i c a t e  t h a t  i t  w a s  fo r m e d  a f t e r  
d i s s e c t i o n  o f  t h e  m o r a i n i c  and  g l a c i o - f l u v i a l  d e p o s i t s  
i n  t h e  v a l l e y  a b o u t  L l a n g y n i d r *
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( e )  THE VAL1JSYS OF THE BLACK MOUNTAINS.
A s w i l l  b e  sh ow n  i n  s e c t i o n  ( f ) ,  t h e  U s k  v a l l e y  
b e t w e e n  C r i c k h o w e l l  an d  A b e r g a v e n n y  sh o w s  e v i d e n c e  o f  
c o n s i d e r a b l e  e n l a r g e m e n t  b y  i c e  e r o s i o n ,  and  i t s  
d e t a i l e d  t o p o g r a p h y  i s  t o d a y  o n e  c o n t r o l l e d  p r i m a r i l y  
b y  t h e  f o r m s  o f  i c e  and  m e l t w a t e r  d e p o s i t i o n  l e f t  d u r i n g  
t h e  f i n a l  r e t r e a t  o f  t h e  i c e *  I t  i s  t h e r e f o r e  d i f f i c u l t  
t o  e s t a b l i s h  t h e  n a t u r e  o f  t h i s  p a r t  o f  t h e  U s k  p r i o r  t o  
t h e  P l e i s t o c e n e  G l a c i a t i o n ,  a l t h o u g h  i n  v i e w  o f  t h e  e v i ­
d e n c e  p r o d u c e d  i n  s e c t i o n  ( a )  o f  t h i s  C h a p t e r ,  f o r  t h e  
P l e i s t o c e n e  i n i t i a t i o n  o f  t h e  s t r e t c h  o f  t h e  U sk  b e t w e e n  
B r e c o n  an d  L l a n g y n i d r ,  i t  i s  i m p o r t a n t  t h a t  t h i s  s h o u l d  
b e  d o n e .  R e c o n n a i s s a n c e  r e v e a l e d  t h a t  t h e  v a l l e y s  o f  
t h e  B l a c k  M o u n t a in s  t o  t h e  n o r t h  o f  th e  U s k  a p p e a r e d  t o  
b e  r e l a t i v e l y  l i g h t l y  g l a c i a t e d ,  and t h e r e f o r e  l i k e l y  t o  
show  e v i d e n c e  o f  t h e i r  p r e - g l a c i a l  fo r m .  T h i s  i n  t u r n  
c o u l d  b e  e x p e c t e d  t o  th r o w  l i g h t  on  t h e  p r e - g l a c i a l  form  
o f  t h e  p r e s e n t  m a in  v a l l e y  t o  w h ic h  t h e y  a r e  t r i b u t a r y *  
T h r e e  o f  t h e  v a l l e y s  o f  t h e  B l a c k  M o u n t a i n s  w e r e  s t u d i e d  
i n  d e t a i l  w i t h  t h i s  o b j e c t i v e  i n  m in d  ( f i g *  1 9 ) :  t h e  
R h i a n g o l l ,  t h e  Grwyne F e c h a n  -  L ow er G rwyne F a w r ,  an d  t h e  
G aven ny*
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P rev ious  workers (C larke , 1936; M’Caw, 1936) have 
p o in te d  out the  co n s id e rab le  v a r i a t io n  in  the  c h a ra c te r  
of the B lack Mountain v a l l e y s ,  due in  p a r t  to  t h e i r  
e ro s io n a l  h i s to r y ,  some having l o s t  or gained  w aters  
by p i r a t i c a l  a c t i v i t y ,  o th e rs  having been m odified  to  
a vary ing  degree by g l a c i a l  a c t io n .  This i s  t ru e  of 
the r i v e r s  s e le c te d ,  the Grwyne Fechan showing l e s s  e v i ­
dence of g l a c i a l  a c t i v i t y  than  the o th e r  two, w h i ls t  the 
Gavenny i s  a m i s f i t  s tream , i t s  form er headw aters now 
d ra in in g  eastw ards  to  the Wye v ia  the Monnow.
1. THE RHIANGOLL.
T h i s ,  t h e  w e s t e r n m o s t  o f  t h e  B l a c k  M o u n t a in s  r i v e r s  
has tw o  i m p o r t a n t  c o l s  on i t s  w a t e r s h e d .  T h e y  a r e
( i )  a t  t h e  h e a d  o f  Cwm Sorgwm (161 284 -  s e e  P ig .  11), 
w h e r e  t h e  c o l  o p e n s  o u t  i n t o  t h e  L l a n g o r s e  B a s i n ;  a n d
( i i )  a t  P e n - y - g e n f f o r d d  (173 301) a t  t h e  h e a d  o f  t h e  m a in  
v a l l e y ,  w h ic h  l e a d s  i n t o  t h e  E n i g  v a l l e y ,  t r i b u t a r y  t o  
t h e  L l y n f i  a t  T a l g a r t h .  H ow ard (1903, 107) n o t e d  an  
a b u n d a n c e  o f  " y e l l o w  f o s s i l i f e r o u s  s a n d s t o n e s "  a b o v e  
Cwmdu, p r o b a b l y  o f  S i l u r i a n  o r i g i n ,  w h i c h  w o u ld  seem  t o
be evidence of a movement of ice  from the Wye. M1Caw (1936) 
a lso  he ld  th a t  ic e  had e n te re d  the  R h iango ll v a l le y  by bo th  
o f th e se  c o ls .  The term ’ abundant’ used by Howard would
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seem to  be r e l a t i v e ,  as none of these  e r r a t i c s  were 
d isco v ered  during  the f i e l d  mapping, the  prim ary depo­
s i t  above Cwmdu be ing  a l i g h t  t i l l ,  w ith  la rg e  angular 
b locks of Old Red Sandstone. There i s ,  however, no 
reason to  doubt th a t  a t  l e a s t  the  Sorgwra co l allowed 
the movement of ’Wye1 ic e  in to  t h i s  v a l le y .  I f  ice  
accum ulation in  the angle  o f  the  F f o r e s t  Fawr -  Black 
Mountains scarp  was s u f f i c i e n t l y  g r e a t  to  overtop  i t  
south  e a s t  o f  T alybon t, thus  e s ta b l i s h in g  the p re se n t  
Middle Usk, th e re  seems to  be no reason  f o r  supposing 
th a t  a s u b s id ia ry  ic e  stream  d id  not c ro s s  in to  the 
Sorgwm, the  co l a t  i t s  head be ing  a t  ca . 1140 f e e t  O.D. 
This c ro s s in g ,  as w ith  th e  i n i t i a t i o n  of the d i f f l u e n t  
trough between Talybont and L langyn id r, must have 
occurred  p r i o r  to  the  l a s t  ice  advance in  the  Usk, f o r  
the g l a c i a l  forms w ith in  the Sorgwm v a l le y  are  subdued, 
and long smooth s lo p e s ,  in d ic a t iv e  of s o l i f i u x io n  
a c t i v i t y  a re  c h a r a c t e r i s t i c .  The evidence f o r  an ice  
c ro s s in g  of the main scarp  a t  P en -y -gen ffo rdd  (1,060 f e e t
O.D.) i s  l e s s  conv inc ing , as ice  p re s su re  would here be 
r e l i e v e d  by movement eas tw ards  along the  wide v a l le y  of 
the Middle Wye towards the  P la in  of H ereford  and the co l 
does no t suggest en largem ent by ic e ,  b u t u n t i l  evidence 
to  the  c o n tra ry  i s  produced, i t  i s  reaso n ab le  to  accep t
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Howard’ s e r r a t i c s  ( found  u p s t rea m  o f  th e  Sorgwm con­
f l u e n c e )  a s  e v id e n c e  o f  3uch a movement.
The upper R h ian g o ll v a l le y  has an assym m etrical 
form, the most prom inent f e a tu re  b e ing  an ex ten s iv e  
bench developed on the  e a s te rn  s id e  of the v a l le y  be­
tween F f o r e s t  and a s h o r t  d is ta n c e  downstream of Cwmdu 
(fig*  19)* A s m a l le r  development o f the same fe a tu re  
i s  to  be found on the we s te rn  s id e  o f the  v a l le y  a t  Cwm- 
F f o r e s t .  Belov/ Cwmdu i t  d e c l in e s  in  h e ig h t  and d i s ­
appears  w ith  the w idening of the v a l le y  as the b a s in  
about Tretower i s  approached* I t  a t t a i n s  a maximum 
w id th  of almost q u a r te r  o f a m ile .  I t s  le ad in g  edge 
d e c l in e s  from c . 880 f e e t  0*D* a t  F f o r e s t  (which i s  
approxim ately  60 f e e t  above r i v e r  le v e l )  to  ca* 620 f e e t  
a t  Cwmrhos (184 248) above Cwmdu, where the  r i v e r  i s  a t  
approx im ately  485 f e e t .  Downstream of t h i s  i t  becomes 
narrow er and i l l  d e f in e d ,  and a lower bench, c l e a r ly  
formed by g l a c i a l  d e p o s i t io n ,  i s  developed between the 
remnants o f  the h ig h e r  bench and the  r i v e r .
The s u r f a c e  o f  th e  main b en c h  shows wide v a r i a t i o n s  
i n  c r o s s  p r o f i l e ,  w i t h  o f t e n  no e a s i l y  i d e n t i f i a b l e  b r e a k  
o f  s lo p e  a t  th e  i n n e r  ed g e .  In  p l a c e s  a s e r i e s  o f  m inor  
b en c h es  may be p i c k e d  ou t  w hich  seem to  merge l a t e r a l l y ,
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u s u a l ly  downstream, in to  the main bench# The form of 
the le ad in g  edge of the  bench a lso  v a r ie s  co n s id e rab ly  
in  form (P la te  10 )• Although a few la n d s l ip  s c a rs  
and some evidence of stream u n d e rc u t t in g  i s  to  be seen , 
the face  does no t suggest th a t  i t  r e s u l t s  from simple 
stream  in c is io n .
P o s s ib le  modes of fo rm ation  considered  fo r  t h i s  
f e a tu re  were:
(1) S t r u c t u r a l .  As th e re  i s  a so u th e r ly  component to  
the d ip  of the  rock  in  t h i s  a r e a ,  the  p o s s i b i l i t y  th a t  
the  bench was determ ined by a r e s i s t a n t  rock outcrop  was 
co n s id e red . M’ Caw’ s map of the  geology of t h i s  a rea  
(iff’ Caw, 1936) shows, however, no r e s i s t a n t  bed a t  t h i s  
l e v e l .  F u r th e r ,  i t s  com plexity in  form does not accord 
w ith  t h i s  su g g es tio n .
(2) S o l i f lu x io n  a c t i v i t y .  The movement o f su rface  
d e p o s i ts  on s lo p e s  can r e s u l t  in  a t e r r a c e - l i k e  f e a tu re  
a t  the  base of the  v a l le y  s id e s .  The f a c to r s  which 
encourage the development of th ese  s o l i f lu x io n  te r r a c e s  
are  no t e n t i r e l y  c l e a r ,  b u t l i th o lo g y  and asp ec t are two 
obviously  s i g n i f i c a n t  f a c t o r s .  A lthough s o l i f l u x io n  has 
occurred  to  a l im i te d  degree over most h i l l  s lo p e s  w ith in  
the a re a ,  and i s  probably  re sp o n s ib le  fo r  the p o o r ly -
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defin ed  up~slope l i m i t  to  the bench, i t  i s  no t considered  
th a t  s o l i f l u x io n  has been p r im a r i ly  re sp o n s ib le  fo r  t h i s  
f e a t u r e .  F i r s t l y ,  th e re  v/ould not seem to  be any reason 
fo r  such marked development of s o l i f lu x io n  t e r r a c e s  h e re ,  
when t h e i r  p resence  has no t been obvious in  o th e r  p a r t s  
o f the  a rea  s tu d ie d .  F r o s t  p ro cesse s  a re  g e n e ra l ly  con­
s id e re d  to  be most e f f e c t iv e  in  s o i l s  w ith  h igh  s i l t  
c o n te n t ,  which might account f o r  the development of 
these  t e r r a c e s  in  some of the  C o a lf ie ld  v a l l e y s .  Here, 
where the t e r r a c e  i s  so markedly developed, s o i l s  of 
r e l a t i v e l y  coarse  g ra in  s iz e  are  dominant. Secondly, 
the development of s o l i f lu x io n  te r r a c e s  could  be expected  
to  r e f l e c t  b o th  a sp ec t and s lo p e .  Although most marked 
on w e s te r ly  fa c in g  s lo p es  where summer m elt would be 
expected  to  be r e l a t i v e l y  g r e a t ,  th e re  i s  a marked 
development on N-E. and E.H.E. fa c in g  s lo p es  on the w est­
e rn  s ide  o f the v a l le y .  The evidence on t h i s  p o in t  
v/ould seem to  be c o n t ra d ic to ry .  F in a l ly ,  th e re  seems 
to  be no r e l a t io n s h ip  between the h e ig h t and slope of 
the ’b ack in g 1 zone, and the degree of development of 
the t e r r a c e .  In  p a r t i c u l a r ,  the in c re a s in g  h e ig h t  of 
the  te r r a c e  as t r a c e d  downstream i s  no t capable of ex­
p la n a t io n  i f  we p o s tu la te  a s o l i f l u x io n a l  o r ig in .
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(3) R ejuvenation  would e x p la in  the in c re a s in g  h e ig h t 
o f the face  as t r a c e d  downstream, in c is io n  becoming 
p ro g re s s iv e ly  l e s s  marked up v a l le y .  However, i t  i s  
n ecessary  to  e x p la in  the absence of any c l e a r  cu t e v i ­
dence of r i v e r  in c i s io n ,  and the  g radual d isappearance 
o f the main bench, belov/ Gwmdu.
(if) A composite o r ig in  i s  th u s  suggested :
( i )  massive ic e  e ro s io n  in  the Lower R liiangoll 
caused by ic e  e n te r in g  the a re a  from th re e  so u rces :  
from the upper Usk v ia  the d i f f l u e n t  trough  and the 
P a n t - y - b e i l i  saddle  ( s e c t io n  ( a ) ) ;  from the  L langorse 
B asin  v ia  the  Sorgwm c o l;  and from the upper R h ian g o ll ,  
and p o s s ib ly  a lso  from the upper Wye v ia  the P en-genffordd  
c o l .  E ros ion  on a major s c a le  in  the Tretower b a s in ,  
perhaps e x p lo i t in g  s t r u c t u r a l  weaknesses, would account 
f o r  the absence of any evidence th e re  of a h ig h e r ,  o ld e r ,  
v a l le y  l e v e l .
( i i )  ic e  r e t r e a t  and in c i s io n  o f the r i v e r s  in to  the 
former v a l le y  f lo o r s  now ’hang ing1 above the deeply  eroded 
lower R h iango ll in  the Tretow er a re a .
( i i i )  r e - g l a c i a t i o n ,  during  which the R h ian g o ll was 
no t en te re d  by ice  from the Wye dra inage  b a s in .  Ice  
a c t io n  and a s s o c ia te d  m e ltw a te r , m odified , to  a minor
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e x te n t ,  the newly in c is e d  ’ v a l le y  in  v a l l e y ’ form.
2. THE GRWYNE FECIUN/LOWER GRWYNE FAWR.
This stream  (diagram B, fig*  19) t re n d s  in  a 
n o r th -so u th  d i r e c t io n ,  and i s  co n flu e n t w ith  the  south­
e a s t e r l y  t re n d in g  Usk a t  Glangrwyney. Below L lanbedr, 
a ta p e r in g  spur of h igh  ground d iv id es  the  v/ide v a l le y  
o f the Usk a t  C rickhow ell from the g o rg e - l ik e  v a l le y  o f 
the  Grwyne Fawr a t  Llangenny. This spu r i s  c ro ssed  by 
a wide saddle  above G reat Oak (B in  fig*  20) which i s  
a l ig n e d  w ith  the K iddle Grwyne Fawr, i t s e l f  a subsequent 
development along the supposed l i n e  of the e x te n s io n  of 
the Vale o f  Neath D istu rbance  (fig* 20)*
Tv/o m ajor even ts  are  e v id e n t  in  the e ro s io n a l  h i s ­
to ry  of t h i s  v a l le y :
( i )  Capture of the p re s e n t  upper Grwyne Fawr by sub­
sequent development along the  Vale of Heath D is tu rbance . 
This stream  fo rm erly  d ra in e d  over the co l a t  Bettws
(C in  f i g .  20) in to  the lower Gavenny v a l l e y ,  and was 
co n f lu e n t w ith  the Usk a t  Abergavenny (see , f o r  example, 
J o n e s ,  1951)*
( i i )  G la c ia t io n .  3:ce from two sources  appears to  have 
been p re s e n t  in  t h i s  v a l le y :  lo c a l  i c e ,  and ice  from the
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Usk which c ro ssed  the  G reat Oak sa d d le .  Ice  accum­
u la t io n  w ith in  t h i s  v a l le y  i s  g e n e ra l ly  considered  to  
have been g r e a te r  frTF'tHlB than  in  the Grwyne
Fawr, which r e t a i n s  a r e l a t i v e l y  narrow c r o s s -v a l le y  
p r o f i l e .  C larke (1936, 168) f o r  example, c o n s id e rs  
the v a l le y  to  have seen the passage of a •tremendous 
amount o f i c e , "  a view r e i t e r a t e d  by Thomas (1959)» 
a lth o u g h  the evidence fo r  t h i s  i s  ex trem ely  meagre.
C larke based t h i s  view on the p resence  of " g re a t  cwms 
above L la n b e d r . . . (where) the whole e a s t  s ide  i s  e a te n  
away by one cwm a f t e r  a n o th e r ,"  and Thomas a lso  r e f e r s  
to  th e se  cwms, in d ic a t in g  in  a diagram ( f ig .  21) the  
lo c a t io n  of a co n s id e ra b le  number in  t h i s  and the 
R h ian g o ll v a l le y .  I t  i s  no t contended th a t  the  
t r i b u t a r y  v a l le y -h e a d s  w ith in  the  Black Mountains d id  
no t a c t  as c e n t r e s  of ice  accum ulation , b u t  a measure 
o f t h e i r  s ig n i f ic a n c e  in  t h i s  r e s p e c t  would s u r e ly  be 
in d ic a te d  by t h e i r  form, and the amount of m orain ic  
d e p o s i ts  a s s o c ia te d  w ith  them. Examination o f s e v e ra l  
such v a l le y  heads mapped by Thomas as c irq u e s  rev ea led  
a g en e ra l p a u c i ty  of m orain ic  d e b r i s ,  and very  p o o rly  
developed c irque  form s. W hils t lo c a l  l i th o lo g y  might 
be re sp o n s ib le  f o r  the  development o f a ty p i c a l  i n c ip ie n t
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c irq u e  form, i t  i s  s u re ly  q u ite  m is lead in g  to  r e f e r  to  
" t h i s  g re a t  stream (o f ic e )  going down the  Grwyne Fechan" 
(C la rke , 1936, 168). This view i s  r e in fo rc e d  by the  
c o n t r a s t  a ffo rd ed  by those  a reas  which have been invaded 
by ic e  from the Usk. The whole of the Grwyne Fawr 
below F f o r e s t  C o a lp i t  (28i|. 208) has d r i f t  banked h ig h  
on the  lower s lo p es  o f b o th  s id e s  of the  r i v e r .  This 
was q u i te  r i g h t ly  a t t r i b u t e d  by M’Caw (1936) to  an " ic e  
lobe which was p ared  o f f  the Usk g l a c i e r  by the  Wern" 
( i . e .  above G reat Oak). The saddle  a t  t h i s  p la ce  i s  
only hOO f e e t  above the  Usk v a l le y  f l o o r  a t  C riekhow ell, 
and as d r i f t  i s  to  be found w e ll  above t h i s  l e v e l  on the 
s lo p es  of the  Usk v a l l e y ,  e n t ry  of a d i f f l u e n t  ice  mass 
in to  the  Lower Grwyne i s  q u ite  f e a s i b l e .  There i s  e v i ­
dence f o r  t h i s  o th e r  than the c o n t r a s t s  in  the amount o f 
d r i f t  in  the Grwyne Fechan and Lower and Middle Grwyne 
Fawr. In the Grwyne Fawr between the  p o in t  where the 
r i v e r  bends sou th  (above L langenny), and F f o r e s t  C o a lp i t ,  
the  d r i f t  forms an i r r e g u l a r  bench developed on b o th  
s id e s  of the v a l le y .  The h e ig h t of t h i s  above the  
r i v e r  becomes p ro g re s s iv e ly  l e s s  as t r a c e d  upstream , 
which su g g es ts  d e p o s i t io n  by an ice  body moving in  th a t  
d i r e c t io n .  The maximum e x te n t  of ic e  up the Grwyne Fawr
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i s  d i f f i c u l t  to  determ ine , b u t  the l a s t  m ajor d r i f t  
d e p o s it  appears  to  be an amalgam o f r id g e s  o f w e ll-  
r o l l e d  g ra v e ls  and sands n ea r  Pwll-hw yaid, F f o r e s t  
C o a lp it  (281 207), w h i ls t  to  the e a s t  of t h a t ,  a 
t r i a n g u la r  a l l u v i a l  f l a t  n e a r  Pont y sp ig  (286 209) 
apx>ears to  have formed in  a body of w ater h e ld  up by 
the i c e .  The lobe of ic e  c ro s s in g  the G reat Oak 
saddle  v/ould p robably  a lso  d e f le c t  sou th  along the 
lower Grwyne Fawr to  jo in  the  Usk g la c ie r  ag a in  a t  
Glangrwyney. The th ic k  d r i f t  in  t h i s  s e c t io n ,  w ith  
ice  c o n ta c t  f e a tu r e s  near  the bottom of the v a l le y  in  
a few p la c e s  (e.g# a t  Golden Grove, near Llangenny -  
2 k l  176) shows th a t  the v a l le y  was eroded to  a depth  
comparable to  th a t  of the p re s e n t  p r i o r  to  the  l a s t  
g la c ia t io n  of the a re a .  F in a l l y ,  i t  w i l l  be observed 
th a t  the marked bench ex tend ing  down to  L lanbedr in  the 
Grwyne Fechan te rm in a te s  a b ru p tly  sou th  of the  v i l l a g e ,  
where i t  has a t t a in e d  i t s  g r e a t e s t  width# I t s  p lace  i s  
taken  by an i l l - d r a i n e d  d ep re ss io n  about Moor p a rk  
(238 199)* I t  i s  suggested  th a t  the form er southward 
c o n t in u a t io n  of t h i s  bench was removed by ic e  c ro ss in g  
i t  between the G reat Gak saddle  and the  middle Grwyne 
Fawr.
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As n o te d  by  Mf Caw (1936), th e  r e j u v e n a t i o n  o f  th e  
Grwyne Fechan  i s  t h e  b e s t  example i n  th e  Black Mountains# 
’V a l l e y  i n  v a l l e y ’ form i s  p a r t i c u l a r l y  w e l l  d e v e lo p e d  
( f i g .  19) i n  th e  a r e a  ab o u t  L l a n b e d r ,  and c o n t r a s t s  w i t h  
s i m i l a r  f e a t u r e s  d i s c u s s e d  p r e v i o u s l y  i n  the  R h ia n g o l l  
i n  t h a t  h e re  t h e  b en ch es  a r e  more r e g u l a r  i n  form , and 
maximum b en c h  deve lopm ent  i s  t o  be found  on t h e  w e s te rn  
s i d e  o f  th e  v a l l e y .  The main b ench  l e v e l s  may be 
d i s t i n g u i s h e d :
1. A h igh  s e r i e s  which may be t r a c e d  a t  over 1000 f e e t  
above the Hermitage (229 251), and d e c l in e s  to  ju s t  
over 700 f e e t  O.D. h a l f  a m ile above L lanbedr.
2. The main bench, f la n k in g  the  mouth of Cwm Banw 
a t  ju s t  over 700 f e e t ,  f a l l i n g  to  ca . 560 f e e t  O.D. 
n ea r  L lanbed r. I t s  le a d in g  edge near the v i l l a g e  
i s  over 100 f e e t  above the r i v e r ,  which i s  e rod ing  
the rock f l o o r  of the v a l l e y .  Exposures o f  s o l id  
rock are e v id e n t  a t  p la c e s  on the le ad in g  edge of 
the bench. (P la te  11)
Belov/ L lanbedr the  v a l le y  r e t a i n s  i t s  in c is e d  form, b u t 
benches of n o n -g la c ia l  o r ig in  a re  n o t here i d e n t i f i a b l e ,  
w ith  the  p o s s ib le  ex cep tio n  o f a w e ll  marked bench between 
390 and lj.10 f e e t  im mediately so u th  west of Llangenny ( f ig .  19)
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v/here the  Grwyne v a l le y  jo in s  the  Usk. A s e r i e s  of 
benches e x i s t  in  t h i s  s e c t io n  of the  v a l le y ,  b u t  they 
a l l  show t i l l  exposu res , and from t h e i r  form and r e l a t i o n ­
sh ip  to  each o th e r ,  a re  considered  to  be g l a c i a l  f e a t u r e s ,  
p o s s ib ly  cu t by m arg inal m eltw ater s tream s.
The Grwyne Pechan appears , th e r e f o r e ,  to  show two 
main phases of dow ncutting (as evidenced by benching) 
w h i ls t  the in c is e d  form of the lov/er Grwyne Fawr, 
d e s p i te  removal o f  any benches which e x is te d  p r i o r  to  
the  movement a c ro s s  i t  of a lobe of d i f f l u e n t  ice  from 
the Usk G la c ie r ,  i s  a lso  testim ony to  an e a r ly  phase of 
re ju v e n a t io n .  This phase i s  l in k e d  by M’ Caw w ith  the 
cap tu re  of the upper Grwyne Fawr, which he co n s id e red  to  
fo llo w  p a r t i a l  p la n a t io n  a t  the 700-750 fo o t l e v e l ,  
l in k e d  by him w ith  M i l l e r ’ s "F o re s t  o f  Dean P la te a u  
s tag e"  (M ille r ,  1935)* a lthough  he a lso  considered  th a t  
low ering  of the ’Usk f l o o r ’ was shown by in c is io n  of 
the r i v e r  60-70 f e e t  in  the  Llangenny gorge. I f  a 
major P le is to c e n e  enlargem ent o f the Usk d ra in a g e , as 
suggested  in  s e c t io n  (a) i s  accep ted , i t  would seem un­
l i k e l y  th a t  the most w idespread p o ly c y c l ic  forms in  the 
a re a  would r e f e r  to  a s tag e  p r i o r  to  t h i s  e v e n t .  The 
benches so w e ll  developed in  the Grwyne Fechan are
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t h e r e f o r e  a c c e p t e d  a s  e v id e n c e  o f  th e  d e p th  o f  th e  
v a l l e y  system  i n  t h i s  a r e a  "before g l a c i a l  e n l a r g e ­
ment o f  th e  Usk d r a i n a g e ,  and i n  p a r t i c u l a r ,  t h e  
d ee p en in g  o f  th e  v a l l e y  downstream o f  th e  P en m y ar th  
g o rg e .
3 . THE GAVENNY VALLEY.
B efo re  c o n s i d e r i n g  i n  d e t a i l  th e  to p o g rap h y  o f  
th e  s m a l l  Gavenny v a l l e y ,  th e  t h e o r i e s  c o n c e rn in g  i t s  
e r o s i o n a l  h i s t o r y  w i l l  be b r i e f l y  r e v ie w e d .  The 
Gavenny i s  a m i s f i t  s t r e a m ,  occu py ing  a wide v a l l e y  
which  i s  a l i g n e d  w i t h  th e  headward p o r t i o n  o f  t h e  Monnow 
and th e  Ilonddu, w hich  now d r a i n  w es tw ards  to  t h e  Wye 
( f i g .  19A). To th e  n o r t h  o f  th e  hea d w a te r  s t r e a m s  o f  
th e  Gavenny a l a r g e  dump o f  g l a c i a l  d r i f t ,  w i t h  r i d g e s  
a l i g n e d  p r e d o m in a n t ly  t r a n s v e r s e  t o  th e  v a l l e y  s e p a r a t e s  
i t  from th e  Honddu, w hich  ap p ro a c h e s  t h i s  and t h e n  swings 
s h a r p l y  n o r t h - e a s t  t o  j o i n  th e  Monnow. Most w o rk e rs  
(Howard, 1903; Wood, 1905; M'Caw, 1936) a c c o r d i n g l y  
invoke g l a c i a l  b lo c k a g e  a t  L l a n v i h a n g e l  C ruco rney  t o  
a c c o u n t  f o r  th e  d i v e r s i o n  o f  t h i s  fo rm e r  Usk t r i b u t a r y .  
Only C la r k e ,  who does n o t  a p p e a r  t o  have n o te d  th e  mor- 
a i n i c  r i d g e s  s u g g e s t s  s im ple  r i v e r  c a p tu r e  by th e  Monnow, 
p o s s i b l y  ’' a s s o c i a t e d  v / i th  th e  u p l i f t  w hich  i n c i s e d  th e
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lower Wye” (C larke, 1936, 162)
N e ith e r  theo ry  i s  e n t i r e l y  s a t i s f a c t o r y :
1* To allow  fo r  g l a c i a l  d iv e rs io n  of such a la rg e  
s tream , a more e f f e c t i v e  g l a c i a l  dam would be 
r e q u ire d  than th a t  a f fo rd e d  by the  g l a c i a l  r id g e s  
a t  L lanv ihangel Crucorney. S tand ing  on the  f lo o d  
p la in  of the Honddu to  the n o r th  of i t ,  the  ’m oraine1 
i s  ad m itted ly  a most im pressive s ig h t ,  an a r c u a te ,  
smooth and s te e p ly  faced  r id g e  r i s i n g  alm ost 100 f e e t  
above the v a l le y  f l o o r .  However, d e t a i l e d  examin­
a t io n  re v e a ls  t h a t  the  supposed face  o f  the  moraine 
i s  only capped by d r i f t ,  the  lower p a r t  be ing  cu t  in  
bedrock . We are lo o k in g , th e r e fo r e ,  a t  a b a r r i e r ,  
the  la rg e  p a r t  of which may be a t t r i b u t e d  to  the  down- 
c u t t in g  of the p re s e n t  Iionddu as i t  rounds the bend a t  
Crucorney. Moreover, the m orain ic  r id g e s  do n o t ,  in  
f a c t ,  form a very e f f e c t i v e  blockage of the  v a l le y ,  
b e in g  breached ( f i g .  19A) a t  the e a s te rn ,  and to  a 
l e s s e r  e x te n t ,  the  w estern  end, by stream s d ra in in g  
n o r th  to  the Honddu.
2. I t  has no t been adequa te ly  e x p la in ed  why th i s  cap­
tu re  should take p la c e  so c lo se  t o ,  b u t n o t along the 
l in e  o f ,  the supposed ex ten s io n  of the Vale of Neath 
D is tu rb an ce .
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The probable  l i n e  o f  the Vale of Neath D is tu rbance , 
as suggested  by m orphological ev idence , i s  shown in  
f i g .  19A, by means of an o v e rlay . The s t r a i g h t ,  t r e n c h -  
l ik e  v a l le y  of the Monnow, downstream of the Honddu 
confluence i s  a l ig n e d  e x a c t ly  w ith  the gorge of Cwra 
C oedycerrig , and the Middle Grwyne Fawr, west o f F fo re s t  
C o a lp i t .  A low co l (760 f e e t  0*D*) a t  Grog£-lwyd 
(321 223) on the r id g e  west o f Pandy i s  a l ig n e d  w ith  
t h i s ,  as i s  the w estern  of the  two s tream s c u t t in g  back 
here* Capture a t  L lanv ihange l Crucorney can be ex p la in ed  
as a r e s u l t  of subsequent development a long the l i n e  of 
the Vale o f  Neath D is tu rbance  only i f  i t  i s  assumed th a t  
the Monnow was t r i b u t a r y  to  the Honddu (and thence to  the  
Usk) b e fo re  cap tu re  o ccu rred . I n i t i a l  cap tu re  of the  
Monnow by a Wye t r i b u t a r y  to  the n o r th  o f Pandy, where 
the form er so u th -f lo w in g  Monnow crossed  the  l in e  of the 
D istu rbance  would soon r e s u l t  in  r e v e r s a l  of the flov; of 
the rem ainder of the Monnow above i t s  confluence w ith  the 
Honddu, and ev en tu a l cap tu re  of the Honddu n ear  Crucorney. 
That such changes could  be a sc r ib e d  to  g l a c i a l  i n t e r ­
fe re n c e ,  d is re g a rd in g  the  p resence nearby of a major 
s h a t t e r  zone, seems most u n like ly*
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I t  i s  th e re fo re  concluded t h a t  the cap tu re  of the 
former headwaters o f  the Gavenny d id  not take p lace  
during  the g l a c i a l  ep iso d e ,  and p o s s ib ly  p receded  i t ,  
and t h a t  in  30 f a r  as r i v e r  e v o lu t io n  i s  concerned, the 
moraine a t  Crucorney i s  n o t  s i g n i f i c a n t .  The p r e s e r ­
v a t io n  of such ex tens ive  m orain ic  d e p o s i t s  a t  t h i s  p lace  
can th e re fo r e  be a t t r i b u t e d  to  the r i v e r  d iv e r s io n ,  
r a t h e r  than  the cause of i t ,  the moraine today ex tending  
ac ro ss  almost the  whole w id th  of the  v a l l e y  because th e re  
i s  no major s tream d ra in in g  t h i s  p a r t  of the v a l l e y .  
Likewise, the  f in e  a rcu a te  u p -v a l le y  face  of the ’m oraine’ 
i s  l a rg e ly  due to  l a t e r a l  r i v e r  e ro s io n  s in ce  d e p o s i t io n  
o f  the d r i f t  in  the upper p a r t  o f  the Gavenny.
I t  has form erly  been assumed th a t  the Crucorney 
’moraine’ d e r iv e d  from a l o c a l  g l a c i e r  which descended 
the Konddu v a l l e y .  No d e t a i l e d  examination of the depo­
s i t s  in  the upper j j a r t  of  the Gavenny v a l l e y  was made, 
w i th  the o b je c t  of  de te rm in ing  t h e i r  provenance, b u t  in 
view of the o bse rva t ion  ( e .g .  in  r e s p e c t  of the Grwyne) 
th a t  d e p o s i t s  of the Usk G la c ie r  tend  to  be more abundant 
than those o f  l o c a l  i c e ,  i t  i s  suggested  t h a t  the Crucorney 
moraine might mark the te rm in a t io n  of an ice  tongue pushing 
up t h i s  v a l l e y  from the Usk G la c ie r .  This  seems most
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l i k e l y  in  view of  the evidence (p. 291) t h a t  ice  
c rossed  the  Wern Ddu saddle  a t  5U0 f e e t  O.D. on the
e a s t e rn  s ide  of the Gavenny v a l le y  j u s t  one mile sou th
of the Ysgyryd Fawr ( f i g .  20), to  leave f r e s h  d r i f t  
w i th in  the upper Troddi dra inage  b a s in .  I t  i s  not 
u n l ik e ly  t h a t  the mass of morain ic  r idge  and k e t t l e  
p rese rv ed  in  the r e - e n t r a n t  of  Cwm Bryn Arw a t  Bettws
( f ig .  19A) a lso  der ived  from t h i s  source .
The f lo o d  p l a i n  o f  the  Honddu, w h ere  i t  rounds the 
bend a t  L lanv ihange l  Crucorney i s  a t  ca .  k20  f e e t  O.D. 
Immediately sou th  of  t h i s  the morainic  r id g e s  reach  a 
maximum h e ig h t  of  5L1.7 f e e t  nea r  the c e n t re  of  the former 
v a l l e y ,  f a l l i n g  to  approxim ate ly  U50 f e e t  in  the marshy 
a rea  a t  the head of the Gavenny. The Gavenny soon 
becomes en t ren ch ed ,  forming a minor gorge in  the f lo o r  
of the main v a l l e y ,  which ends ab ru p t ly  a t  the summit of 
a low ang led ,  7 5 - f e e t  h igh  b l u f f  in  the n o r th e rn  out­
s k i r t s  of  Abergavenny (see diagram C in  f i g .  19)• At 
the  fo o t  of  t h i s  b l u f f ,  which forms p a r t  of the s id e s  of 
the g l a c i a t e d  t rough  of the  Usk, a low g ra v e l  fan  extends 
over B a i le y  Park  (p. 243 ) .  The Gavenny i s  a l so  in c is e d
1 U n id e n t i f i e d  by the G eo log ica l  Survey in  t h e i r  mapping 
of the Abergavenny S hee t .
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in to  t h i s ,  only to  a l e s s e r  degree ,  and i t  i s  con­
f in e d  between high  b l u f f s  almost u n t i l  i t  reaches  the 
U s k  f lo o d p la in  a t  155 f e e t .
The f l o o r  or  the ’main’ v a l le y  in to  which the 
Gavenny i s  in c i s e d  i s  e s s e n t i a l l y  s o l i d ,  a l though  the 
d r i f t  cover i s  more e x ten s iv e  than suggested  by the 
mapping of the Geological  Survey ( f i g .  19A) which 
d i s t i n g u i s h e s  g e n e ra l ly  only those a re a s  where the 
d r i f t  shows bo ld  m orphological e x p re s s io n ,  or where 
g rave l  d igg ing  has exposed th ic k n e sse s  of  g l a c i o - f l u v i a l  
d e p o s i t s .  Taking in to  account the e f f e c t  o f  g l a c i a t i o n ,  
which appears to  have been more severe here than  in  the  
o th e r  two v a l l e y s  s tu d ie d  in the Black Mountains, we 
have th e r e fo r e  a reasonab le  in d i c a t i o n  of the v a l l e y  
form p r i o r  to  the g l a c i a l  enlargement of the Usk. The 
v a l le y  form was shaped when the Honddu and upper Monnow 
were Usk t r i b u t a r i e s .  The r e l a t i v e  sha llow ness  of the 
Honddu v a l l e y  sugges ts  t h a t  d iv e r s io n  of these  two 
streams may have occurred a t  a r e l a t i v e l y  l a t e  s t a g e ,  
and might be i n t e r g l a c i a l .
4# CONCLUSION.
In th e se  th ree  v a l l e y s  of the B lack Mountains the re  
i s  d i s t i n c t  evidence of r e ju v e n a t io n :  a t  l e a s t  two s ta g e s
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(but one main) e x i s t  in  the  Grwyne Fechan, and one 
d i s t i n c t  s tage  in  b o th  the R h iango ll  and Gavenny. 
E x t r a p o la t in g  these  benches to  suggest  f l o o r  l e v e l s  
in  the main v a l l e y  i s  not easy ,  due to  the  unevenness 
of the bench s u r f a c e s ,  combined w ith  cons ide rab le  c ro s s ­
v a l l e y  s lo p e s .  For t h i s  reason ,  combined w i th  the 
probably  co n s id e rab le  amount of g l a c i a l  m o d i f ic a t io n ,  
i t  was no t  considered  t h a t  independent f i e l d  measurement 
of  bench h e ig h t  ranges would produce s i g n i f i c a n t l y  more 
accu ra te  e s t im a te s  of former v a l l e y  l e v e l s  than  could be 
made from the  e x i s t i n g  la rg e  sca le  topographic  maps. 
Former v a l l e y  l e v e l s  in d ic a te d  by these  benches a re :
a ) The Rhiangoll .  The most d i f f i c u l t  to  e s t im a te ,  
on account of the i r r e g u l a r i t y  of i t s  benches.  The 
main bench i s  b e s t  d e f in e d  above the Sorgwm co n f lu ­
ence, where i t s  forward edge l i e s  a t  650 f e e t .  I t s  
remnant a t  Cwmdu, a narrow s t r i p  r e s t r i c t e d  to  the 
e a s t e rn  s id e  of the v a l l e y ,  i s  cu t  by the 600 fo o t  
con tour.  Assuming t h a t  the p o r t io n  removed had a 
c r o s s -v a l l e y  p r o f i l e  of the  same o rder  as the wider 
benches upstream, t h i s  would give a l e v e l  of about 
500 f e e t  a t  the  head of the Tretower B as in .
b) The Grwyne Fechan -  Lower Grwyne Fawr. The main 
bench in  t h i s  v a l le y  d e c l in e s  in  h e ig h t  ( lead in g  edge)
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from approxim ately  700 to  560 f e e t  in  the one and 
a h a l f  m iles  above Llanbedr* J u s t  under two miles  
downstream, where the Llangenny gorge opens out 
in to  the  Usk, a marked bench a t  approxim ately  1+00 
f e e t  i s  a t  the l e v e l  to  which the Llanbedr bench 
appears  to  e x t ra p o la te *
c) The Gavenny valley* This meets the Usk v a l le y  
a t  300 fee t*
As the Usk f lo o d p la in  d e c l in e s  from approximately 
250 f e e t  to  150 f e e t  in  the rea c h  between the Rhiangoll  
confluence and Abergavenny, a p r e - g l a c i a l  v a l l e y  depth 
of between 150 and 200 f e e t  sha l low er  than t h a t  of the 
p re s e n t  i s  ind ica ted*
I t  has been e s t a b l i s h e d  in  the case of the  R h iango ll ,  
and the Grwyne Fechan -  Lower Grwyne Fawr t h a t  the i n c i s ­
ion in to  t h e i r  upper,  w ider ,  v a l l e y s  took p la ce  p r i o r  to  
the l a s t  g l a c i a l  ep isode ,  and t h i s  i s  p robably  t ru e  a lso  
of the Gavenny, a l though  the  evidence i s  l e s s  c l e a r  in  
t h i s  c a se ,  the stream having developed a l e s s  marked 
in n e r  va l ley*  The fo l low ing  sequence of even ts  i s  
th e re fo re  sugges ted :
5* P o s t - g l a c i a l  s tream read jus tm ent 
1+* G la c i a t i o n ,  marked in  the Usk, le a v in g  d r i f t  
showing f r e s h  forms
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I n c i s io n  of the t r i b u t a r y  drainage in  
response to  the  deepening of the main 
valley*
Major g l a c i a l  phase ,  le a d in g  to  e n la rg e ­
ment of the Usk d ra in a g e ,  and deepening 
of i t s  v a l l e y ,  e s p e c i a l l y  in  the penmyarth 
Abergavenny sec t ion*
Development of the (?) P r e - g l a c i a l  v a l le y  
system*
( f )  PENMYARTH -  ABERGAVENNY#
Leaving the  narrow, in c i s e d  v a l l e y  s e c t io n  p a s t  
L langyn id r ,  a t  penmyarth the Usk e n t e r s  a w id e - f lo o red  
v a l le y  s e c t io n  ( f i g .  20), f lanked  by h igh  and g e n e ra l ly  
s t e e p ly  r i s i n g  sides# This con t inues  u n t i l  Abergavenny, 
where the n o r th e rn  v a l le y  s ide  d ie s  away, the C o a l f i e ld  
scarp  swings so u th ,  and the Usk e n te r s  the i n t e r n a l  low­
land  of the Vale of  Gwent#
In t h i s  s e c t io n  the d e t a i l e d  g l a c i a l  morphology of 
the v a l le y  between Penmyarth and Abergavenny w i l l  be 
examined, b u t  problems concerning the major v a l l e y  form 
and drainage p a t t e r n  w i l l  f i r s t  be cons idered .
1. VALLEY FORM.
In the p reced ing  s e c t io n  ( e ) ,  c e r t a i n  of the v a l l e y s  
of  the Block Mountains were examined, w ith  the o b je c t  of 
de term ining  the e x te n t  to  which the f e a tu r e s  of  re ju v e n ­
a t io n  which they d is p la y  could be a t t r i b u t e d  to  g l a c i a l  
deepening of the Usk v a l l e y ,  from which an e s t im a te  was 
made of the former dep th  of t h a t  v a l l e y .  B earing  in  mind 
the conc lus ions  a r r iv e d  a t  t h e r e ,  the anomalies of  the 
p r e s e n t  v a l l e y  form and dra inage p a t t e r n  of t h i s  p a r t  of
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the Usk w i l l  be c o n s id e red .  The main problem i s  to  
determine the e x te n t  to  which the v a l l e y  form e a s t  of 
Penmyarth i s  due to  g l a c i a l  e ro s io n .
E a s t  of  Penmyarth the v a l le y  f l o o r  i s  f l a t  and 
a l l u v i a t e d ,  in c re a s in g  g ra d u a l ly  in  w id th  downstream.
The dep th  of the rock f l o o r  of the v a l l e y  i s  no t  known, 
no b o r in g s  having been pu t  down in  t h i s  a re a ,  a l though  
the ang les  w i th  which the s o l i d  rock of the v a l le y  s id e s  
meets the  s u p e r f i c i a l  f i l l ,  sugges ts  t h a t  i t  might be of 
the o rd e r  of 100 f e e t  or more, in c re a s in g  in  depth towards 
Abergavenny. The ex ac t  w idth  of t h i s  i n f i l l e d  trough  
cannot be determined v/ith  c e r t a i n t y ,  f o r  the lower p a r t s  
of  the v a l le y  s id e s  are  concealed over much of t h i s  s e c t ­
ion by d r i f t  th ic k n e s s e s ,  b u t  an e s t im a te  of the e x te n t  
of t h i s  f e a tu re  has been made in  fig* 20.
I t  i s  d i f f i c u l t  to  a s c r ib e  a p a r t i c u l a r  v a l le y  s ide  
slope to  g l a c i a l  e ro s io n ,  as opposed to  normal f l u v i a l  
development, a l though  i f  the sugges t ion  made in  s e c t io n  (a) 
t h a t  the Usk p r i o r  to  the g l a c i a l  episode was a f a r  l e s s  
s i g n i f i c a n t  stream i s  accep ted ,  i t  fo l low s th a t  the major 
landforms in  the Middle Usk must show the  e f f e c t  of  s i g ­
n i f i c a n t  g l a c i a l  m o d i f ic a t io n .  Two c l a s s e s  of  slope types
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have (f ig*  20) however, been a sc r ib e d  to  g l a c i a l  e ro s io n :
( i )  The s te e p e s t  s lo p es  where h igh  ground l o c a l l y  
approaches the v a l l e y .  These a reas  of s teep  s lope 
show no c o n s i s t e n t  r e l a t i o n s h ip  to  l o c a l  l i t h o l o g i c a l  
c o n t r a s t s ,  and sugges t  in s te a d  the t r u n c a t io n  of sp u rs  
fo rm erly  ex tending  f a r t h e r  in to  the v a l l e y .  They 
u s u a l ly  comprise bo ld  f a c e t s ,  e a s i l y  demarcated by 
d i s t i n c t  convex b reak s  of  s lo p e .  As a group they  
sugges t  form ation  by an e rod ing  agency moving along  
the v a l l e y ,  r a t h e r  than  by normal v a l l e y  s ide  d ev e l ­
opment •
( i i )  V alley  s ide  s lo p es  which show more moderate 
a n g le s ,  bu t on which the drainage i s  immature. The 
slope tends  towards s t r a i g h t n e s s  in  p l a n ,  b u t  o f te n  
w ith  minor, i n c o n s i s t e n t  su r face  i r r e g u l a r i t i e s .
Streams d ra in in g  the v a l l e y  s ide  in  such a reas  are  
o f ten  numerous, bu t  have en trenched  themselves to  
only a l im i t e d  e x t e n t ,  i n d i c a t i n g  t h e i r  im m aturity .
In a few cases  (e .g .  the small Cwm-gu Brook, e a s t  of 
Tretower) the stream i s  in c i s e d  markedly in  i t s  upper,  
iieadward reach ,  bu t  lo s e s  i t s  v a l l e y  form as the main 
v a l le y  i s  approached, sugges t ing  t h a t  g l a c i a l  widening 
of the main v a l l e y  has removed the v a l l e y  form of  i t s
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lower p o r t io n .  This i s  a very  m ild  form of a hanging 
v a l l e y .
The reason  f o r  the development of  these  two s lope ty p es ,  
d i f f e r e n t i a t e d  mainly hy c o n t r a s t s  of s lope an g le ,  i s  not 
c l e a r .  L i th o lo g i c a l  f a c t o r s  are  p robably  s i g n i f i c a n t ,  
as a l so  the form of the  p r e - g l a c i a l  v a l l e y  r e l a t i v e  to  
the p r e s e n t ,  g l a c i a l l y  modified system.
I f  the lo c a t io n  of the s t e e p e r  s lo p e s ,  cons ide red  
to  be evidence of ice  e ro s io n  i s  examined on f i g .  20, i t  
w i l l  be seen t h a t  t h e i r  a l t e r n a t i n g  p o s i t i o n  on opposing 
v a l l e y  s id e s  sugges ts  a p r e - g l a c i a l  v a l le y  p a t t e r n  of 
more meandering form. The former v a l le y  seems, in  
p a r t i c u l a r ,  to  have been more respons ive  in  p la n  to  
t r i b u t a r y  confluence than i t  i s  a t  p r e s e n t .  For example, 
i t  i s  l i k e l y  to  have had a more s o u th e r ly  p o s i t i o n  immed­
i a t e l y  downstream of C rickhow ell ,  be ing  p a r t l y  re sp o n s ib le  
f o r  the formation of the la rg e  embayment opposite  the town 
i n t o  which d ra in  the Onneu and the Gnneu fach .
One f e a tu r e  p a r t i c u l a r l y  d i f f i c u l t  to  e x p la in  in  
t h i s  c o n tex t  i s  the f l a t - c r e s t e d  rock spur upon which the 
town of  Crickhowell has developed. R is in g  e ig h ty  f e e t
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above the l e v e l  o f  the f lood  p l a i n ,  i t  i s  p o s s ib ly  the 
r e l i c  of a rock s te p  form erly  c ro s s in g  the v a l l e y  a t  
t h i s  p o in t ,  a l though  the  reason f o r  i t s  s u r v iv a l  i s  no t  
c l e a r .
In  s e c t io n  (a) i t  was suggested  t h a t  ice  movement 
in to  the  a rea  from the Upper Usk fo l low ing  the develop­
ment of the t r a n s f l u e n t  rou te  a t  L la n d d e t t i  was i n i t i a l l y  
v ia  the Crawnon v a l l e y  which form erly  flowed over the Pant 
y b e i l i  saddle  (A in  fig* 20) i n t o  the s teep  s id ed  v a l le y  
e a s t  of  Bwlch today occupied by the  sm all  Ewyn Brook, and 
thence to  the lower R h iango ll .  This would account f o r  the 
severe  e ro s io n  of  the f l o o r  of the  R h iango ll  about Tretower 
(a l though  a s t r u c t u r a l  weakness i s  a l s o  suspec ted)  and the 
p r e s e n t  c o n t in u a t io n  of the a l l u v i a t e d  trough of  the Usk 
in to  t h a t  v a l l e y  in s te a d  of  upstream along the main v a l l e y  
towards L langynidr  ( f i g .  2 0 ) .K The shallowness  of the 
l a t t e r  v a l l e y  was a t t r i b u t e d  to  i t s  l a t e  adoption  as the 
major eastward ro u te  f o r  ice  p a s s in g  through the  gap a t  
L la n d d e t t i  from the Upper Usk.
The northward f lowing t r i b u t a r i e s  o f  the Usk do not 
show such d i s t i n c t  evidence of r e ju v e n a t io n  as those
* Deposits  f l o o r i n g  the lower R h iango ll  v a l le y  a t  Tretower 
were cons idered  by MfCaw (1936) to in d ic a te  the  former 
presence  of a p r o - g l a c i a l  l a k e .
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f lowing from the Black Mountains, "but t h i s  can be 
accounted f o r  by t h e i r  l im i t e d  le n g th  (and th e re fo re  
y o u th fu l  v a l l e y  forms) and in  some c a s e s ,  the degree 
of g l a c i a l  m o d if ic a t io n  t h a t  they have s u f f e r e d .  Two 
-  the Crawnon v a l l e y ,  and Cwm Llanwenarth , opening out 
in to  the Usk a t  Govilon -  have t ro u g h - l ik e  forms, ending 
a b ru p t ly  in  s t e e p - s id e d  c o r r i e  heads'1*. With the ex cep t­
ion of the Clydach, o th e r s  are  of l i m i t e d  s i z e ,  a l though  
most show evidence of ice  accumulation (e#g* the d e p o s i t s  
in  Waun Ddu, a c o r r i e  a t  the head of the  Gnneu-fach were 
s tu d ie d  by Trotman (1963)• Ice moving o f f  the n o r th  
scarp  o f  the C o a l f ie ld  v ia  the Clydach v a l l e y  would appear 
to  be the main source of  Carboniferous m a te r i a l  found in  
the d r i f t  in  the Vale of  Gwent, bu t  the v a l l e y  shows 
remarkably l i t t l e  evidence of g l a c i a l  m o d if ic a t io n ,  and 
r e t a i n s  a s te e p ,  g o rg e - l ik e  form over most of i t s  l e n g th .  
This might be accounted f o r  i f  cap tu re  of the Ebbw Fach 
by the Clydach ( s t r a h a n ,  1902) occurred  during  the p l e i s ­
tocene as a r e s u l t  of g l a c i a l  e ro s io n  along the outcrop of 
the Lower Coal Measures. T h is ,  combined w ith  high d i s ­
charge r a t e s  from m e lt ing  i c e ,  would al low the form ation
The Crawnon i s  f a u l t  gu ided , which has p robably  a s s i s t e d  
in the development o f  the t r o u g h - l ik e  form of the v a l l e y .  
No f a u l t  c o n t ro l  has been proved in  Cwm Llanwenarth, b u t  
t h i s  would be the most l i k e l y  e x p la n a t io n  of c o n t r a s t s  
w ith  a d jo in in g  v a l l e y s .
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of the major p a r t  of the deep, g o rg e - l ik e  s e c t io n  of the 
Clydach (above the hamlet of Cheltenham -  225 129) to  be 
p laced  in  the l a t e  and p o s t - G la c i a l ,  accounting  f o r  the 
la c k  of d r i f t  or o th e r  evidence of g l a c i a l  occupance of 
t h a t  p a r t  of the v a l l e y .  There i s ,  even so, some e v i ­
dence of r e ju v e n a t io n  in  the lower p a r t  of the Clydach, 
the  r i v e r  becoming p r o g re s s iv e ly  more en trenched  down­
stream of the v i l l a g e  of Clydach in to  the bottom of i t s  
wider v a l l e y  which meets the main v a l l e y  a t  approxim ately  
450 f e e t  above Gilwern.
Conclusion . G la c ia t io n  appears to  have changed a rather* 
narrow v a l l e y ,  meandering in  p la n ,  and sha l low er  (as 
sugges ted  in  p rev ious  s e c t io n )  by 150-200 f e e t 1 to  the 
p r e s e n t  s t r a i g h t ,  wide, and s teep  s id ed  form. In the  
L langyn id r  a rea  ic e  movement i s  l i k e l y ,  fo l low ing  the 
opening of the L la n d d e t t i  gorge by d i f f l u e n t  i c e ,  to  have 
been i n i t i a l l y  over the  Pant y b e i l i  saddle  in to  the Ewyn 
and lower R h ia n g o l l ,  fo l low ing  the p robab le  e a r ly  course 
of the  Crawnon, b u t  the more d i r e c t  ro u te  eastwards was 
l a t e r  opened up.
450-500 f e e t  in  the lower R h ian g o l l ,  as  a g a in s t  300 a t  
p r e s e n t ;  400 f e e t  + in  the Gilwern a r e a ,  as a g a in s t  the 
p r e s e n t  200 f e e t ;  and 273-300 f e e t  a t  Abergavenny, as 
a g a in s t  155-165 f e e t  a t  p r e s e n t .  These f ig u r e s  do not 
take in t o  account s i g n i f i c a n t  g l a c i a l  lowering of  the 
benches in  t r i b u t a r y  v a l l e y s  i n d i c a t i n g  r e ju v e n a t io n .
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2. DETAILED MORPHOLOGY.
P ig .  20A shows the  morphology of t h i s  s e c t io n  of the 
v a l l e y .  The f e a tu r e s  shown may, f o r  convenience, be 
d isc u sse d  under the heads :  ( i )  g l a c i a l  r e t r e a t  phenom­
ena; ( i i )  R iver ine  f e a t u r e s ;  and ( i i i )  Other.
( i )  G la c ia l  r e t r e a t  phenomena. G la c ia l  d e p o s i t s  are to  
be found l i n i n g  the  lower v a l l e y  s ide  everywhere except 
f o r  the s h o r t  s t r e t c h  between Crickhowell  and the mouth 
of the Grwyne v a l l e y .  Only a t  Gilwern and Abergavenny 
i s  d r i f t  found in  the cen t re  of the v a l l e y  f l o o r ,  and the 
form of the d r i f t  f r i n g i n g  the f l o o r  e lsewhere suggests  
t h a t  only l o c a l l y  did  i t  formerly  p r o j e c t  s i g n i f i c a n t l y  
f a r t h e r  towards the v a l l e y  c e n t re  a t  a l e v e l  above th a t  
of the p r e s e n t  f lood  p l a i n ,  a l though  the lead in g  edge of 
the d r i f t  has been undercut by the  r i v e r  in  many p la c e s .  
Thus the a reas  occupied by r i v e r i n e  d e p o s i t s  today are  
cons idered  in  the  main to  be a re a s  where the d r i f t  depo­
s i t s  l e f t  by the r e t r e a t i n g  g l a c i e r  formed hollows 
benea th  the l e v e l  of the p re se n t  f lo o d  p l a i n .  Ice 
c o n ta c t s  observed to  descen t  to  f lood  p la in  l e v e l  in  
s e v e r a l  p la c e s  ( e .g .  n ea r  D an-y-gra ig ,  233 159; and near  
Pysgodlyn, 263 158) confirm t h i s .
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Three main h a l t s  in  the re c e s s io n  of the g l a c i e r  
during  i t s  f i n a l  r e t r e a t  from the main v a l le y  are id e n t ­
i f i e d :  a t  Abergavenny, Gilwern, and Dan-y-Parc.
(a) Abergavenny* The form of  the  th ic k  d ep o s i t  of 
g l a c i o - f l u v i a l  sands and g ra v e ls  which almost com plete ly  
b lo c k  the  v a l l e y  in  the Abergavenny and L l a n f o i s t  a re a s  i s  
d isc u sse d  in  s e c t io n  (a) of Chapter 8. The f a c t  t h a t  
g l a c i o - f l u v i a l  d e p o s i t s  are  almost completely  absent 
immediately upstream of t h i s  i s  mentioned there* In s te a d ,  
s lo p in g  benches of t i l l  are  p r e s e n t  on b o th  s id e s  of the 
v a l l e y ,  v/ith ice  c o n ta c t s  w ell  developed, sugges t ing  th a t  
a co n s id e rab le  th ic k n e s s  of r i v e r i n e  d e p o s i t s  (and a l s o  
outwash a t  lower l e v e l s )  o v e r l i e s  b a s a l  d r i f t  in  the v a l le y  
c e n t r e .
03) Gilwern* There are m ora in ic  d e p o s i t s  here on 
b o th  v a l l e y  s id e s ,  and in  the c e n t r e  of  the v a l l e y  upstream 
of Ty Mawr, the Usk c l e a r l y  having broken through a formerly  
continuous c r o s s - v a l l e y  b a r r i e r  of  d r i f t .  The d e p o s i t s  on 
the n o r th e rn  v a l l e y  s id e  are  in f a c t  h ighe r  than the r e s t ,  
and comprise r id g e s  and small k e t t l e  w i th  a lo n g -v a l le y  
al ignments  p l a s t e r e d  on the v a l l e y  s ide  a t  the fo o t  of  a 
spu r  ap p a ren t ly  t ru n c a te d  by g l a c i a l  e ro s io n .  The d e p o s i t s
+ P l a t e  12.
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l i e  mainly between 300 and U20 f e e t  O.D., w ith  an i r r e g ­
u l a r  s lope below mapped as an ic e -c o n ta c t*  I t  i s  
sugges ted  th a t  these  d e p o s i t s  are of l a t e r a l  moraine 
formed a t  a s tage  p r i o r  to  the r e t r e a t ,  and here e x te n ­
s ive  due to  an abundant d e t r i t u s  supply due to  w ea ther ing  
of the f r e s h ly  q u a r r ie d  s lope face  above. On the sou th  
of the  v a l l e y  a smooth r idge  swinging out from the v a l l e y  
s id e  n o r th  of Gilwern seems to  have been t ru n c a te d  by 
e ro s io n  by the Clydach. The flowing l i n e s  suggest  
moulding by l a t e r a l  m eltw ater  d ra in a g e .  In the v a l l e y  
ce n t re  r id g e s ,  mainly a l ig n ed  down-valley w ith  k e t t l e ,  are 
formed of  g rav e ls  and sand, w h i l s t  between t h i s  and the  
sou th  s ide  of the v a l l e y  to  the e a s t  o f  the Clydach i s  a 
very  bouldery  d e p o s i t ,  which appears  to  have been washed 
out a t  an e a r ly  s tage  from the Clydach v a l l e y  to  form a 
h ig h - l e v e l  g rav e l  fan  (not shown on f i g .  20A). I t  i s  no t  
c e r t a i n  v/hat these  d e p o s i t s  r e p r e s e n t .  Although they  are 
t e n t a t i v e l y  cons idered  to  be a form of r e c e s s io n a l  d e p o s i t ,  
a pause in  the g e n e ra l  r e t r e a t  of the ice  seeming n ecessa ry  
to  e x p la in  the l o c a l i z e d  assum ulation  of d r i f t ,  the a long-  
v a l l e y  alignment and absence of d e p o s i t s  a t  a comparable 
l e v e l  on the n o r th  s ide  of the v a l l e y  remains u n e p l a i n e d .  
I t  i s  p o s s i b l e ,  though cons idered  u n l i k e ly ,  t h a t  the
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d e p o s i t s  are s i t e d  where the s u b - d r i f t  f l o o r  r i s e s  c lose  
to  the su r fa c e .  A t h i r d  p o s s i b i l i t y  cons ide red ,  i s  th a t  
here  l a t e r a l  m orain ic  d e p o s i t s  of the Usk were augmented 
and d e f le c te d  away from the v a l l e y  s ide  by the confluence 
of ice  coming from the Clydach v a l l e y .  A form of r e c e s s ­
io n a l  d ep o s i t  i s ,  however, judged to  be the most p ro b ab le .  
This has s ince  been breached by the  Usk, w h i l s t  the Clydach 
has broken i t s  l i n k  w i th  morain ic  d e p o s i t s  on the  sou th  s ide  
o f  the v a l l e y ,  l a y in g  down a t i e r e d  g ra v e l  d e p o s i t .
(c) Dan y P a rc .  Here, a long the e a s te rn  f l a n k  of 
the Onneu r e - e n t r a n t ,  a s e r i e s  of  r id g e s  t re n d s  o b l iq u e ly  
towards the c e n t re  of the  v a l l e y .  They have been cu t  away 
a t  t h e i r  n o r th e rn  e x t re m ity ,  b u t  a sm all  r idge  r i s i n g  above 
the su rface  of the g ra v e l  fan  a t  Cwrt y g o l len  on the n o r th ­
e rn  s ide  of the  v a l le y  has a s im i l a r  a l ignm ent,  and i s  
probably  a remnant of a once more ex ten s iv e  d e p o s i t .  The 
Onneu Pach appears  a l so  to  have trimmed the d e p o s i t ,  lay in g  
the ex tens ive  Llangattwg p a rk  g ra v e l  fan  (see pp. 365-368 )
a g a in s t  i t s  u p -v a l l e y  f a c e ,  b u t  a s e c t io n  a t  l e a s t  o f  t h i s  
appears  to  be an ice  c o n ta c t .  The Nant W ena l l t ,  a small 
t r i b u t a r y  of the Usk, has been d e f l e c t e d  by the fo rm ation  
of the moraine ac ro ss  i t s  mouth, and i t s  p re s e n t  lower 
course appears to  have been i n i t i a t e d  as a m eltw ate r  rou te
198 -
le a d in g  away from the moraine. This stream has d ev e l ­
oped a small fan  of g rav e l  in  the angle between the 
moraine and the v a l l e y  s id e ,  the le a d in g  edge of which 
has been trimmed by the r i v e r .  I t  seems l i k e l y  t h a t  the 
major p a r t  of  t h i s  r e c e s s io n a l  d e p o s i t  was removed by 
m eltw ate r  soon a f t e r  i t s  fo rm at ion ,  t h a t  p a r t  on the sou th  
s id e  of the v a l l e y  su rv iv in g  due to  i t s  p r o te c te d  lo c a t i o n  
in  the  Onneu r e - e n t r a n t .
These th re e  m orain ic  d e p o s i t s  are  considered  to  have 
d e r iv e d  from the Usk g l a c i e r  as i t  f i n a l l y  r e t r e a t e d  from 
t h i s  p a r t  of the  v a l l e y .  In a meeting of the Welsh Geo- 
m orphological  Research  Group he ld  a t  Aberystwyth, in  
September 1966, Dr. C.B. Crampton pu t  forward the sugges t ion  
t h a t  the l a s t  g l a c i e r  to  a f f e c t  t h i s  a rea  d e r ived  no t  from 
the  upper Usk, b u t  from the Clydach, t h i s  be ing  re s p o n s ib le  
f o r  the f r e s h  d r i f t  forms (with f a i r l y  abundant C o a l f i e ld  
d e r iv e d  e r r a t i c s )  in  the Vale of  Gwent. T h is ,  he cla imed, 
would a l so  e x p la in  the r e l a t i v e  p a u c i ty  of  f r e s h  d r i f t  forms 
above C rickhowell ,  ex ten s iv e  m orain ic  d e p o s i t s  n o t  b e in g  
encountered  above th e re  u n t i l  Buckland i s  reached . His 
evidence f o r  t h i s  unusual sugges t ion  i s  t h a t  m in e ra ls  of 
C o a l f i e ld  d e r iv a t io n  are  p r e s e n t  in  the s o i l s  a t  Cwrt y
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Gollen ,  upstream of the  Clydach conf luence ,  which 
in d ic a te d  t h a t  ice  from the  Clydach was able to  spread 
u p -v a l le y  some d i s t a n c e ,  which would not have been 
p o s s ib le  had th e re  been ic e  from the Upper Usk in  the 
main v a l l e y .  This  sugges t ion  i s  no t  supported :
(a) I f  ice  from the Clydach were able to  ex tend  as 
a piedmont tongue w e ll  in to  the Vale of  Gwent as 
Crampton sugges ted ,  a movement up v a l le y  f a r  beyond 
Cwrt y g o l l e n ,  which i s  only one mile upstream of 
the Clydach r e - e n t r a n t ,  would be expected .  Wind 
a c t io n  on unvege ta ted ,  u n co n so l id a ted ,  d e p o s i t s  
would be q u i te  capable  of moving f i n e r  m a te r i a l  of 
C o a l f i e ld  o r ig in  t h i s  s h o r t  d is ta n c e  u p -v a l l e y .
(b) the morphology of the  a rea  about the mouth of the 
Clydach does no t  suggest  t h a t  the d r i f t  f e a t u r e s  were 
b u i l t  up by ice  emanating from th a t  v a l l e y .  In 
p a r t i c u l a r  i t  i s  d i f f i c u l t  to  see how the moraine in  
the Onneu r e - e n t r a n t  could  be formed o th e r  than by 
ice  coming down the Usk.
(c) ice  g a th e r in g  grounds on the n o r th  crop of the Coal 
f i e l d  would not seem capable of n o u r ish in g  so ex ten ­
s iv e  an ice  s tream , when the w e ll  developed c o r r i e s  
f r e t t i n g  the  n o r th  face  of the F f o r e s t  Fawr scarp
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were a p p a re n t ly  unable to  feed  the Usk G la c ie r  
w i th  s u f f i c i e n t  ice  to  enable  i t  to  ex tend  in to  
the  Middle Usk.
( i i )  R ive r ine  f e a t u r e s .  The e x te n t  of  f lo o d  p l a i n  
r e l a t e d  to  the p r e s e n t  day r i v e r  l e v e l  i s  r e l a t i v e l y  
l im i t e d ,  th e re  having been s l i g h t  re c e n t  i n c i s i o n  of 
the r i v e r ,  and a low t e r r a c e  covers the  g r e a t e r  p a r t  
o f  the v a l l e y  f l o o r .  Great p a r t s  of  t h i s  were, how­
ev e r ,  swept by f lood  w ate rs  in  the e x c e p t io n a l  f lo o d  
of November 1961. The e x t e n t  o f  b u i ld in g  which has 
taken p lace  on t h i s  i n d i c a t e s  t h a t  f lo o d in g  a t  t h i s  
l e v e l  i s  r e l a t i v e l y  in f r e q u e n t ,  and t h i s ,  combined 
w i th  the b reak  of  s lope which r e a d i ly  d i s t i n g u i s h e s  
i t  from the f lo o d  p l a i n  p roper  has l e d  to  i t s  mapping 
as a t e r r a c e ,  a l though  the term ’ f lo o d  p l a in  t e r r a c e 1 
would perhaps be more a p p ro p r ia te .  I t  appears  to  be 
the  downstream c o n t in u a t io n  of the  lowest of  the  
f l i g h t  i d e n t i f i e d  in  Gian Usk Park (f ig» 17), and 
averages  only ten  f e e t  or a l i t t l e  more above r i v e r  
bed l e v e l .
The G eolog ica l  Survey have mapped (One Inch  Sheet 
232, (Abergavenny) an ex ten s iv e  r i v e r  t e r r a c e  occupying
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the Onneu r e - e n t r a n t  a t  L langattwg, and upstream of 
the Grwyne confluence a t  Cwrt y g o l le n .  There i s  
l i t t l e  doubt,  however, t h a t  these  are  not r i v e r  t e r r ­
aces ,  bu t  g ra v e l  fans  developed a t  the mouths of these 
im portant s t ream s,  t h e i r  le a d in g  edge having been tr im ­
med by l a t e r a l  e ro s io n  of the r i v e r  to  produce a low 
t e r r a c e - l i k e  b l u f f .  I f  they were t e r r a c e s ,  i t  i s  
hard ly  e x p l ic a b le  t h a t  they should su rv ive  in  such an 
u n p ro tec ted  l o c a l i t y  as  Cwrt y g o l l e n ,  w h i l s t  no th ing  
remains immediately downstream of the spur  a t  C rick­
howell .  There are  a l so  p la c e s  where f r e s h  d r i f t  
f e a tu r e s  can be i d e n t i f i e d  on the h i l l  s lope  ex tending  
down to  the in n e r  edge of the low t e r r a c e ,  which would 
be inconce ivab le  i f  th e re  was a l so  a h ig h e r  t e r r a c e  l e v e l .
Other g ra v e l  fans  n o t  i d e n t i f i e d  by the Survey are 
p r e s e n t  a t  the mouth of the  Clydach, and a t  the mouth of 
Cwm Gwenffrwd, the stream from which i s  c o n f lu e n t  w ith  
the Usk a s h o r t  d is ta n c e  downstream from Glangrwyney.
Both major s t ream s,  the Clydach and the Grwyne, a re  now 
in c i s e d  in to  t h e i r  f a n s ,  w h i l s t  the Clydach seems to  have 
an e a r l i e r ,  h ig h e r ,  and c o a r s e r  grade f a n ,  in to  which the 
r i v e r ,  when i t  depos i ted  the  fan  corresponding  in  he igh t
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to  t h a t  developed on the o th e r  r i v e r s ,  was in c i s e d .
These fans  w i l l  be cons ide red  in  Chapter 9«
( i i i )  Other D r i f t  F e a tu re s .  Kame t e r r a c e s  have been 
i d e n t i f i e d  in  th re e  p l a c e s .  The h ig h e s t  i s  l o c a te d  on 
e i t h e r  s ide  of the  Clydach r e - e n t r a n t ,  above Gilwern.
I t  commences above G las lyn  Cottage (237 152) and ex tends  
sou th -eas tw ards  f o r  h a l f  a m ile .  Half-way along a 
marked m eltwater  channel descends the  v a l le y  s lope from 
i t 3  s u r f a c e ,  and the t e r r a c e  shows w e l l  developed ice  
c o n ta c t  forms. The c o n t in u a t io n  on the e a s t e r n  s id e  of  
the Clydach i s  l e s s  c e r t a i n ,  a l though  benching occurs  a t  
a comparable h e ig h t .  Developed a t  between 350 and 1+20 
f e e t  O.D. (the v a l le y  f l o o r  i s  a t  approximately  200 f e e t  
a t  t h i s  p o in t  to d a y ) ,  i t  appears to  have been formed 
p r i o r  to  the lower d e p o s i t s  a t  the middle and s id e  of 
the v a l l e y  a t  Gilwern, d iscussed  p re v io u s ly .  I t  i s  
p o s s ib le  th a t  the ic e  margin lay  a t  t h i s  l e v e l  here  when 
the te rm in a l  g l a c i o - f l u v i a l  d e p o s i t s  a t  Abergavenny were 
be ing  l a i d  down.
In  the L langynidr  gorge ( s e c t io n  d) the h ig h e s t  
t e r r a c e  was i d e n t i f i e d  as  a kame t e r r a c e ,  and t h i s  can be 
t r a c e d  down v a l l e y  in to  t h i s  a rea  as f a r  as L langattw g.
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Immediately e a s t  of Gian Usk Park  l a t e r a l  movement of 
the r i v e r  t r a c e  a g a in s t  the sou thern  s ide  of the v a l l e y  
has exposed bedrock , removing a l l  t r a c e s  of t e r r a c e s  a t  
t h i s  p o in t .  The kame t e r r a c e  reappea rs  once ag a in ,  
however, nea r  Llan-Wysg, Dardy (203 189)# and i t  g rad­
u a l l y  broadens as i t  swings around the h i l l s i d e  towards 
L langattwg, where i t  ends, p robab ly  having been eroded 
away by the Kant Onneu, or overspread  by the la rg e  g ra v e l  
fan  developed by t h a t  s tream and i t s  neighbour, the  Onneu 
fach .  P o ss ib le  ice  c o n ta c t  f e a t u r e s  were i d e n t i f i e d  n ea r  
Dardy. The t e r r a c e ,  which had d e c l in ed  to 280-290 f e e t  
a t  the e a s te rn  end of Gian Usk Park ,  i s  a t  ca .  260-270 
f e e t  O.D. a t  L langattwg.
On the n o r th  s ide  of the v a l le y  a bench ex tend ing  
from Llwyn-orwn (198 202) to  Pont Cumbeth (217 190) n ea r  
Crickhowell (a d i s ta n c e  of  m iles )  was i n i t i a l l y  mapped 
as a kame t e r r a c e ,  a l though  i t s  t r a n s v e r s e  p r o f i l e  was 
unusua l ly  s teep  f o r  such a f e a t u r e .  I t s  su rface  form 
was i r r e g u l a r ,  and the lead ing  edge appeared to  be more 
complex than  the normal r i v e r - c u t  b l u f f ,  su g g es t in g  r i v e r  
trimming of an ic e  c o n ta c t .  In r e t r o s p e c t ,  i t  i s  now 
cons idered  to  be a s o l i f l u c t i o n  t e r r a c e ,  the l e a d in g  edge
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of which has been p a r t i a l l y  removed by the r i v e r .
Other s lo p in g  benches of d r i f t  ( e .g .  e a s t  o f  Govilon 
and a t  Llanwenarth) w i th  f e a tu r e s  s im u la t in g  i c e -  
c o n ta c t s  may a lso  r e s u l t  from such s o l i f l u c t i o n a l  
movement.
Although the d r i f t  i s  r a r e ly  t h i c k ,  developing 
marked morphological e x p re s s io n ,  o th e r  than  on the 
v a l l e y  f l o o r ,  and the  lowest s lopes  of  the v a l l e y  
s id e ,  a d r i f t  cover ,  much of i t  showing s o l i f l u c t i o n  
movement, was normally to  be seen on a l l  b u t  the s t e e p ­
e s t  s lo p e s ,  a l though t h i s  was o f ten  d i f f i c u l t  to  
d i s t i n g u i s h  from l o c a l l y  developed w ea ther ing  p ro d u c ts ,  
the  d r i f t  a t  the h ig h e r  l e v e l s  appear ing  to  have t r a v ­
e l l e d  only l im i t e d  d i s t a n c e s .  Morphological mapping 
was normally  confined  to  the lower p a r t s  of the  v a l l e y ,  
f o r  reasons  o u t l in e d  e a r l i e r .  I t  had been no ted  in  
s e v e r a l  p l a c e s ,  however, t h a t  th e re  was a tendency f o r  
such v a l l e y - s id e  d r i f t  to  form a s e r i e s  of  s lop ing  
benches of vary ing  s iz e  and le n g th .  These were u s u a l ly  
too sm all  to  be e a s i l y  p icked  out from across  the o th e r  
s ide  of  the v a l l e y ,  and i t  was no t  p o s s ib le  to  g e t  a 
broad p i c t u r e  w ithou t  mapping, as t h e i r  c o n t in u a t io n  was
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masked by hedgerows. To determine whether they  were 
more than  l o c a l l y  s i g n i f i c a n t ,  they were mapped in  a 
number of p l a c e s :  in  p a r t i c u l a r ,  the f l a n k  o f  the 
Glydach v a l l e y  between Gilwern and L la n e l ly  Church, 
and the sou thern  s ide  of the Onneu fach  v a l l e y ,  ta k in g  
the Kant Wenllau as the  e a s t e r n  boundary ( f i g .  20A).
This mapping showed a m u l t i tu d e  of benches, the  p i c t u r e  
becoming more confused as the mapping p ro g re s se d .  In 
a few c a se s ,  they  appeared to  be a s s o c ia te d  (u s u a l ly  low 
on the v a l l e y  s id e )  w ith  l a t e r a l  morainic  r i d g e s ,  and 
th e re  were o th e r  cases  where fo rm ation  by m arg ina l  d ra in ­
age was not improbable. Again, a l though  a s t r u c t u r a l  
foundation  was ev id e n t  w i th  some, fo r  the m a jo r i ty  the 
mode of fo rm ation  was not immediately obvious. The most 
l i k e l y  s o lu t i o n  i s  t h a t  these  are  the r e s u l t  o f  sm all  
s c a le  s o l i f l u c t i o n a l  movement, and they accord very 
c lo se ly  w ith  the  d e s c r ip t io n  of " r e p l a t s  de c ry tu rb a t io n "  
in the L la n id lo e s  a rea  of Mid-Wales given by P i s s a r t  
(1963), which he a t t r i b u t e d  to  mass movement under p e r i -  
g l a c i a l  c o n d i t io n s ,  a ided by n iv a t io n  due to  the  form ation  
of t r a n s v e rs e  snow banks. The examples he g ives  a r e ,  
however, on unenclosed la n d ,  whereas those  of the Usk 
v a l l e y  are  w ith in  the enc losed  a re a .  i t  was no ted  t h a t
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f i e l d  boundar ies  tended to  be c i t e d  a long the le a d in g  
edge of  the  t r e a d  in  the Usk examples, and c u l t i v a t i o n ,  
h a s te n in g  s o i l  c re e p ,  would thus  tend  to  accen tua te  
t h e i r  forms*
3* COHCLUBIOKS.
The marked t r o u g h - l ik e  c h a r a c te r  of  t h i s  p a r t  of 
the  Usk i s  r e l a t e d  to  i t s  development as p a r t  o f  a 
major v a l l e y  only in  the  P le i s t o c e n e ,  ic e  from the 
Upper Usk, and to  a l im i t e d  e x te n t  from the  n o r th  crop 
o f  the  C o a l f i e ld ,  changing the  shallow p r o - g l a c i a l  
v a l l e y  system in to  the  p r e s e n t  deep th rough-va l ley*  
Three r e c e s s io n a l  s ta g e s  a re  i d e n t i f i e d ,  w h i l s t  p o s t ­
g l a c i a l  f l u v i a l  ag g rada t ion  by the Usk was accompanied 
by the  development of  g ra v e l  fan s  b u i l t  out a c ro s s  the  
f l o o r  o f  the main v a l l e y  by the t r i b u t a r y  streams*
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f l f f i B M u s L  s m h s b - z
S in c e  th e  t e x t  o f  C hapter 7 wee w r it te n  and pre­
pared f o r  p r e s e n ta t io n , a paper h as b een  p u b lish ed  by  
C. A. Lew ie concerned  w ith  th e  W eieh se lla n  G la c ia t io n  
o f  th e  Upper Usk and M iddle Wye (L ew ie, 1966) which t o ­
t a l l y  e o n tr a d ie te  th e  c o n c lu s io n s  a r r iv e d  a t  in  t h i s  
s e c t io n ,  and which th u s r e q u ir e s  c o n s id e ra tio n *
Lewie h as s tu d ie d  th e  p e r lg la e ia l  fe a tu r e s  o f  th e  
Brecon B eacons, which he c o n s id e r s  to  be th e  produet o f  
er y o p e d o lo g io a l a c t i v i t y  d u r in g  th e  W eieh se lla n , th e  
Beacons d e v e lo p in g  o n ly  c ir q u e  g la c ie r s  a t  t h i s  t i n e ,  
th e  lo n g e s t  o f  which was th a t  o f  Own C err ig  O le ls ia d  
( h ,9 0 0 f t , ) ,  As d r i f t  d e p o s it s  in  mare low land  s i t e s  in  
th e  Usk and M iddle wye a re  d e a r l y  r e la t e d  to  i c e  ac­
t i v i t y  a t  t h i s  t i n e ,  he acco u n ts  fo r  th e n  by s u g g e s t in g  
th a t  th e  U sk, and th e  L ly n f l-L la n g o r se  Basin, was 
invaded b y  i c e  from th e  Upper Wye w hich , b y  Im p lic a t io n ,  
cr o sse d  th e  Bppynt sc a r p , a s  w e ll  a s  p r e s s in g  down th e  
Wye v a l l e y  below  B u i l t h . .  The m argins o f  t h i s  l e e  s h e e t  
are  narked by kame d e p o s it s  which he c la im s  a re  found
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" b lock in g  th e  mouths" o f  v a l l e y s  tr ib u ta r y  to  th e  Usk 
from th e  sou th  in  th e  B rec o n -L la n d e tti s e c t io n ,  w h i ls t  
an eastw ard  movement o f  i c e  "towards or p a s t ,  Aber­
gavenny" i s  su ggested *  T h is  g la c ie r ,  he c o n s id e r s ,  
d iv id e d  d uring m elt in to  two s e c to r s  on e i t h e r  s id e  o f  
th e  Eppynt upland* The ic e  in  th e  Usk and L ly n f i  
low lan ds was th e r e a f te r  c u t o f f  from i t s  form er so u rce , 
and became dead, m e lt in g  s i t u ,  w hereas i c e  i n  the  
Wye v a l l e y  con tin u ed  a s  an a c t iv e  g la c i e r ,  accou n tin g  
fo r  th e  s u c c e s s iv e  m orain lc  f e a tu r e *  and a s s o c ia te d  
te r r a c e  d e p o s it s  in  th e  v a l le y  about and above H ere- 
fo r d . The m eltw ater ch an nel fet f fo r d d  Fawr9 in  th e  
G lasbury area* he c o n s id e r s  to  have c a r r ie d  sub­
g la c ia l  d ra in age in to  th e  Wye from th e  L ly n f i  low ­
la n d s , when th a t  area was covered  w ith  sta g n a n t ice*  
T h is th eo ry  d oes n o t appear to  be sound, and may 
be c r i t i c i s e d  b o th  in  r e s p e c t  o f  i t s  b a s ic  p rem ise , 
and in  d e ta i l*  I t  r e q u ir e s  accep tan ce  o f  th e  a s su a -  
t io n  th a t  a t  a tim e when th e  Beacons were a b le  to  
support o n ly  minor c irq u e  g l a c i e r s ,  th e  lo n g e s t  o f
* Most probably  th e  H eol y  Gaer Channel (No* 6 in  
Fig* 56a « ) No g r id  r e fe r e n c e  i s  g iv e n  by L ew is. 
T h is area i s  d e sc r ib e d  in  d e t a i l  in  Appendix 1V.
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w hich extended  f o r  l e e s  th an  a m ile ,  l e e  from Mid- 
Wales so u rce s  was a b le  t o  c r o s s  th e  Kppjmt scarp  
and th e  Uak-Wjre watershed south  o f  th e  L lan gorse  a r e a , 
and t o  ex ten d  down th e  Usk v a l l e y  I t s e l f  a t  l e a s t  aa 
fa r  a s  th e  'Hewer D r i f t '  margin a s  d e lim ite d  b y  
C harlesw ovth (1 9 2 9 ) , f o r  th e s e  d e p o s it s  can n ot be  
co n sid ered  t o  a n ted a te  th e  l a s t  O la c la tio n *  The 
p rop osa l th a t  th e  l e e  was so  much more e f f e c t i v e  as 
an I c e  sou rce  than  th e  Beacons a t  t h i s  or any o th er  
s ta g e  can n ot b e  accep ted * Any su g g e s t io n  th a t  Ice  
from an even  more n o r th e r ly  sou rce was In vo lved  
must a l s o  be r u le d  ou t a s  th e  i c e  m argin a t  t h i s  
s ta g e  su g g ested  t o  th e  e a s t  and w est o f  th e  Welsh 
m a s s if  by L ew is ( f ig *  1 ) in d ic a t e s  th a t  th e r e  would  
b e l i t t l e  b a r r ie r  t o  movement In to  l e e  f r e e  t e r r a in  
In  th o se  areas*  In  th e  Wye i t s e l f ,  an ea sy  e sc a p e  
o f  i c e  sou th -w estw ard s In to  th e  Towy v a l l e y  appears  
n o t t o  have d e te r r e d  c r o s s in g  o f  th e  Eppynt scarp*
The advantage en joyed  by th e  C en tra l Wales P la te a u  
In  th e  upper wye area  over th e  B eacons a s  an Ic e  
so u rce  would appear t o  be s l ig h t *  I t  i s ,  o f  c o u r se , 
s l i g h t l y  fa r th e r  n orth  o f  th e  a ccep ted  sou th ern  l im i t  
o f  P le is to c e n e  Ic e  co v er  In  B r i t a in ,  w h i ls t  I t  I s  a
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more massive upland than the Beacons. In terms of 
precipitation, however, there is little contrast 
“between the two areas today, whilst contemporary 
observations of the persistence of snow cover (see 
fig. 29, after Manley, in Bowen, 1957), suggest 
again a little contrast. Moreover the northern aspect 
of the Beacons is particularly favourable for ice 
accumulation, and the bold cirque forms of the Bea­
cons scarp are not to be matched in Central Wales.
It is therefore highly unlikely that such massive 
contrasts in the extent of ice accumulation, as re­
quired by Lewis, ever occured.
Morphological evidence also does not support 
the suggestion of such a massive ice cover in Mid- 
Wales during the final glacial episode. The drift 
forms of the Liynfi-Llangorse Basin are almost non­
existent, and for this reason it has been suggested 
that it formed a largely unglaciated enclave during the 
final glaciation, during which ice was confined to the 
major valleys and upland regions. A major movement of 
ice during the Weichselian across the Usk-Wye water­
shed would surely also have left erosional evidence.
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Lewis la y s  grea t emphasis ( e .g .  f i g .  2 o f  h is  
paper) on kame d e p o sits  b lock ing the mouths o f r ig h t  
hank Usk tr ib u ta r ie s , end shows only th ese kame de­
p o s its  an h is  map. although he e a r lie r  n o tes th a t 
"the Usk ( s ic )  I s  la r g e ly  flo o red  w ith kame d e p o sits  
on both  s id e s  o f  th e r iv e r " . R eference to  the de­
ta ile d  m orphological naps o f th a t area ( f ig s .  1h and 
15) w il l  show th a t the su ggestion  th a t th e kaae de­
p o s its  b lock  the mouths o f the v a lle y s  In q u estion  
g iv e s  a g r o ss ly  exaggerated Im pression o f  the true  
ex ten t of th ese  d e p o s its , and w h ils t such d e p o sits  
are more abundant to  the south o f  th e r iv e r , they  
are c e r ta in ly  n ot absent In the north  (e s p e c ia lly  
in  the O roesfford area . f i g .  1 5 ). The r e la t iv e  ab­
undance in  the south  I s  to  be expected as most o f  th e  
present drainage, and thus le e  and s s s o c la t id  mor- 
a ln le  d eb ris In the p a st, en ters th e main v a lle y  fro n
the sou th . ' - v
F in a lly , even i f  p e r ig la c ia l a c t iv i t y  has been
t
as Important in  moulding the present-day landscape 
o f the Beacons as Lewis su g g ests , there would seem 
to  he no reason why th is  a c t iv it y  should be r e la te d  
to  th e whole o f  the W eichselian , A bsolute r a te s  o f  
op eration  o f such p ro cesses are not known, and i t  i s
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su g g e ste d  th a t  to  a s s ig n  th e  p e r ig l a c ia l  f e a tu r e s  
o f  th e  Beacons to  th e  L ate G la c ia l  i s  more r e a l i s t i c  
than  to  p o s tu la t e  m inim al i c e  accu m u la tion  d u r in g  th e  
/V eich selian *
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iPTER 8 .
THE 'mXER DRIFT1 LOBE IK THE VALE OP GWENT.
1 . GENERAL *
At A bergavenny th e  Usk g l a c i e r  l e f t  th e  deep  t r e n c h  
o f  th e  M iddle Usk, e n t e r i n g  th e  lo w land  o f  th e  V ale  o f  
Gwent. Here i t  sp re a d  o u t  as  a p iedm ont lo b e  ( f ig *  9 ) ,  
shown by d r i f t  d e p o s i t s  t o  e x te n d  from W hite C a s t l e  in  
th e  n o r t h - e a s t  p a s t  R ag lan  and Eemeys Commander t o  
L i t t l e  M i l l  in  th e  s o u th - w e s t ,  a d i s t a n c e  o f  f i f t e e n  
m i le s .  The a r e a  covered  by t h i s  s p re a d  o f  f r e s h  m o ra in ic  
m a t e r i a l  w i l l ,  f o r  c o n v e n ie n c e ,  be c o n s id e r e d  a s  a whole*
2 . RELIEF AND DRAINAGE.
Above A bergavenny th e  M iddle  Usk d iv id e d  two m a jo r  
u p la n d  a r e a s ,  th e  B la c k  M oun ta ins  and th e  C o a l f i e l d  
P l a t e a u ,  th e  r i v e r  e n t e r i n g  th e  more lo w - ly in g  b u t  
in d e n te d  a r e a  o f  th e  V a le  o f  Gwent a s  i t  t u r n s  i n  a 
more s o u t h e r l y  d i r e c t i o n  p a s t  th e  town. I t  r e t a i n s  
f o r  a w h ile  i t s  d i s t i n c t  v a l l e y  fo rm , a s  i t s  c o u r s e  i s  
p a r a l l e l e d  a s  f a r  s o u th  as L la n o v e r  by th e  C o a l f i e l d  
e sc a rp m en t in  th e  w e s t ,  w h i l s t  in  th e  e a s t  th e  lo w e r  
s lo p e s  o f  th e  Y sgyryd F aeh  and th e  s p u r  ru n n in g  s o u th
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from  i t  form  i t s  v a l l e y  s i d e .  The m i s f i t  Gavenny, 
c o n f lu e n t  w i t h  th e  Usk a t  A bergavenny, d r a i n s  a wide 
v a le  (C h ap te r  7 , S e c t io n  e ) ,  s e p a r a t i n g  th e  two 
Y sgyryds from  th e  main m ass o f  th e  B lack  M ountains*
They a re  th e m se lv e s  s e p a r a t e d  by th e  wide Worn Ddu c o l  
a t  540 f e e t ,  l e a d in g  e a s tw a rd s  i n t o  th e  head  o f  th e  
P a n t  B rook v a l l e y ,  t r i b u t a r y  t o  th e  T ro d d i .  A p a r t  from 
th e  Gavenny, th e  Usk r e c e i v e s  few t r i b u t a r i e s  o f  im p o r t­
ance in  t h i s  s e c t i o n ,  th e  m ost im p o r ta n t  b e in g  th e  
Ochram B rook  and tiie Fyrwd, d r a i n i n g  th e  C o a l f i e l d  s c a rp  
to  th e  s o u th  and n o r t h  o f  L l a n e l l e n  r e s p e c t i v e l y .
At L la n o v e r  th e  Usk t u r n s  a b r u p t ly  e a s tw a r d s ,  
b e f o r e  t u r n i n g  s o u th  a g a in  a t  C ly th a ,  c u t t i n g  p a s t  th e  
a d j a c e n t  h i l l  m asses  o f  B e ttw s  Newydd and L ia n d e g fe d d ,  
e a s t  and w es t  o f  th e  r i v e r  r e s p e c t i v e l y .  The e a s t e r l y  
sw ing o f  th e  Usk away from th e  C o a l f i e l d  a t  L la n o v e r  
a l lo w s  th e  deve lopm ent o f  a f o o t h i l l  zon e , s e p a r a t e d  
from th e  L ia n d e g fe d d  l l i l l s  t o  th e  so u th  by  th e  d e e p ly - c u t  
v a l l e y  o f  th e  B e r t h i n  B roo k . T h is  a r e a  w i l l  h e re  be 
r e f e r r e d  t o  a s  th e  G o e tre  a r e a .  I t  i s  d r a in e d  by  th r e e  
g ro u p s  o f  s t r e a m s :  th e  N ant Rhyd y m e irc h ,  f lo w in g  e a s t ­
w ards  p a s t  L la n o v e r  i n  th e  n o r th ;  th e  Kant y Robwl in  th e  
G o e tre  a r e a ,  a l s o  f lo w in g  e a s t ,  and c o n f lu e n t  w i t h  th e  Usk
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a t  C hain  B r id g e ;  and i n  th e  s o u th ,  two so u th w ard  
f lo w in g  s t r e a m s ,  t r i b u t a r y  t o  th e  B e r th in  B ro o k , w h ich  
i s  i t s e l f  t r i b u t a r y  t o  th e  Usk j u s t  n o r t l i  o f  liok*
Between t i ie s e  t h r e e  s tre a m  s y s te m s ,  two r i d g e s  s t r i k e  
o u t  to w ard s  tn e  Usk* The n o r t h e r ly  o f  t h e s e ,  th e  
P e n -g ro e a -o p e d  to  C roes  L l a n v a i r  r id g e  ru n s  due e a s t ,  
w id en in g  a s  th e  r i v e r  i s  ap p ro ach ed  i n t o  th e  ro u n d ed  
mass o f  L l a n v a i r  H i l l ,  s t a n d i n g  200 f e e t  above th e  Usk 
f lo o d  p l a i n  w h ich  f l a n k s  i t  on n o r t h  and e a s t .  The 
s o u th e r n  r i d g e ,  be tw een  P e n p e l l e n i  and Monkswood, h a s  a 
more s o u t h - e a s t e r l y  t r e n d ,  and form s a  wedge o f  h ig h  
ground ( r i s i n g  t o  o ver 375 f t #  C.D#) b e tw een  th e  Usk a t  
Kemeys Commander, and th e  lo w er  D e r th in  v a l l e y .
The m ain v a l l e y  b e tw een  L la n o v e r  and C ly th a  l a  w id e , 
and f l a n k e d  by  low h i l l  c o u n t r y .  The h i l l s  n o r t h  o f  th e  
r i v e r  a re  d r a in e d  by  the  F frw d  B rook, c o n f lu e n t  w i t h  th e  
usk  n e a r  O ly th a ,  w h i l s t  th e  K ant Rhyd y  m e irc h  f o l lo w s  a 
c o u rse  p a r a l l e l  t o  th e  main r i v e r  f o r  a d i s t a n c e  in  th e  
s o u th .  Tiie Usk t u r n s  a b r u p t l y  so u th w ard s  a t  G ly th u ,  b u t  
th e  l i n e  o f  th e  v a l l e y  be low  L la n o v e r  i s  c o n t in u e d  e a s t ­
w ards a s  a zone o f  lo w - ly in g  c o u n t ry  d r a in e d  m a in ly  by  th e  
Clawdd B rook . T h is  s t re a m  f lo w s  w e s t  p a s t  L l a n a r t h  
(376109) t o  j o i n  th e  Usk on th e  bend  a t  C ly th a .  The
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l o w l a n d  z o n e  i s  f l a n k e d  on  t h e  s o u t h  b y  t h e  B e t t w s  
Newydd H i l l s ,  an d  t o  t h e  n o r t h  h y  an  e a s t e r l y  t r e n d i n g  
r i d g e  w h ic h  f o r m s  t h e  w a t e r s h e d  b e t w e e n  t h e  C la w d d  an d  
t h e  e a s t e r l y  f l o w i n g  T r o d d i ,  i n  t h e  n o r t h *  The w a t e r ­
s h e d  a t  t h e  h e a d  o f  t h e  C law d d  i s  i n d e t e r m i n a t e , ,  an d  lo w  
c o l s  l e a d  n o r t h  and  e a s t  i n t o  t h e  T r o d d i  d r a i n a g e ,  an d  
s o u t h  i n t o  t h e  v a l l e y  o f  t h e  O lw ay  B r o o k *  T h i s  w i l l  b e  
r e f e r r e d  t o  a s  t h e  B r y n g w y n  a r e a ,  an d  i n c l u d e s  t h e  Clawdd 
v a l l e y  a n d  t h e  l o w  w a t e r s h e d  z o n e  e x t e n d i n g  e a s t  a s  f a r  
as  R a g l a n ,  a n d  n o r t h  t o w a r d s  t h e  T r o d d i  a t  L l a n t i l i o  
C r o s s e n n y .
The T r o d d i  g a t h e r s  a nu m b er  o f  e a s t  a n d  s o u t h  f l o w i n g  
s t r e a m s  d r a i n i n g  t h e  w e s t e r n  p a r t  o f  t h e  N o r t h  M onmouth­
s h i r e  U p la n d s *  A b o u t  L l a n t i l i o  C r o s s e n n y  a n d  L l a n v a p l e y  
t h e  v a l l e y  i s  w i d e ,  w i t h  g e n t l y  r i s i n g  s i d e s ,  b u t  e a s t ­
w a r d s  i t  becomes n a r r o w ,  h a v i n g  a g o r g e - l i k e  fo r m  w h e r e  
i t  b r e a k s  t h r o u g h  t h e  n o r t h - s o u t h  r i d g e  o f  h i g h  g r o u n d  a t  
T a l -y - c o e d  0*18151)*
S o u t h  o f  C l y t h a  t h e  U sk  i t s e l f  e n t e r s  an  e x t r e m e l y  
n a r r o w  s e c t i o n  o f  i t s  v a l l e y ,  fr o m  w h i c h  i t  f i n a l l y  e m e r g e s  
a t  U s k .  To t h e  e a s t  o f  t h e  r i v e r ,  t h e r e  i s  a  g e n e r a l l y  
a b r u p t  r i s e  t o  t h e  B e t t w s  Newydd H i l l s *  T h e s e  fo r m  an  
a s s y m e t r i c a l  h i l l  m a s s ,  t h e  h i g h e s t  h i l l s ,  C l y t h a  (625 f e e t ) ,
217
T r o s t r e y  (65U f e e t )  and L la n c a e o  H i l l  (^50 f e e t ) ,  
f l a n k i n g  th e  U sk, t h e r e  b e in g  a g e n e r a l  d e c re a s e  in  
h e ig h t  e a s tv /a rd s  to w ard s  th e  v a l l e y  o f  th e  Clway Brook#
3 . ! AJOR LIKES OP ICE MOVEMENT.
A lth o u g h  f ig #  9 shows th e  p ied m o n t lo b e  o f  th e  
f Newer D r i f t 1 e x te n d in g  w e l l  i n t o  th e  N o rth  Monmouth­
s h i r e  U p lan d s , s u g g e s t i n g  t h a t  i c e  o v e r s p i l l e d  i t s  
v a l l e y  a f t e r  l e a v in g  i t s  t r e n c h - l i k e  m id d le  s e c t i o n  a t  
A bergavenny , i t  w i l l  be a rg u ed  l a t e r  t h a t  th e  m a jo r  i c e  
s t re a m  was d e f l e c t e d  so u th w ard s  a lo n g  th e  main v a l l e y  
to w ard s  L la n o v e r ,  and t h a t  th e  d i s p o s i t i o n  o f  th e  h i l l  
a r e a s  and lo w - ly in g  v a l e s  had  an im p o r ta n t  i n f l u e n c e  on 
i c e  movement in  t h i s  t e r m i n a l  a r e a  d u r in g  th e  f i n a l  
g l a c i a t i o n #  Ic e  em erg ing  from  th e  M iddle Usk was 
m ain ly  d e f l e c t e d  s o u th  to w a rd s  L la n o v e r ,  a l th o u g h  a 
m inor i c e  s t re a m  p a s s e d  o v e r  th e  Wasin Ddu c o l ,  n o r t h  
o f  th e  Y sgyrd  f a c h ,  i n t o  th e  v a l l e y  o f  th e  P a n t  Brook# 
T h is  was p ro b a b ly  augm ented by i c e  from  th e  B la c k  Mount­
a i n s  v a l l e y s  coming o v e r  th e  B e t tw s  c o l  from th e  P f o r e s t  
C o a lp i t  a r e a .
The lo w e r in g  o f  th e  v a l l e y  s i d e s  a s  th e  Usk sw ings 
e a s t  a t  L la n o v e r  e n a b le d  a c o n s id e r a b le  l a t e r a l  s p re a d  o f  
th e  i c e  s h e e t ,  accom panied  by t h i n n i n g .  Movement s o u t h -
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e a s tw a r d s  was i n h i b i t e d  by  th e  B e ttw s  Newydd H i l l s ,  
i c e  b e in g  d e f l e c t e d  e i t h e r  so u th w ard s  a c r o s s  th e  
G o e tre  a r e a  to w ards  U sk, o r  e a s tw a rd s  up th e  Clawdd 
v a l l e y  and a c r o s s  th e  low w a te rs h e d  i n t o  th e  Olv/ay 
v a l l e y  a t  R a g la n , and th e  T ro d d i s o u t h - e a s t  o f  L l a n t i l i o  
C ro sse n n y .
T h is  i s  r e f l e c t e d  in  th e  d i s t r i b u t i o n  o f  m o ra in ic  
f e a t u r e s  w i th in  th e  lo b e  ( f ig *  30 ) •  These a r e  con­
c e n t r a t e d  on th e  lo w e r  s lo p e s  o f  th e  C o a l f i e l d  s c a r p ,  
a lo n g  th e  h i l l  c r e s t s  f l a n k i n g  th e  n o r t h  s lo p e s  o f  th e  
B e r t h i n  v a l l e y ,  on th e  v /e s te rn  and n o r th e r n  s lo p e s  o f  
th e  B e ttw s  Newydd H i l l s ,  and in  th e  Bryngwyn a rea*  The 
Usk v a l l e y  i t s e l f ,  dow nstream  o f  A bergavenny, w i l l  be 
shown t o  l a r g e l y  d i s p l a y  d e a d - ic e  f e a t u r e s *  One s m a l l ,  
i s o l a t e d  a r e a  o f  m o ra in ic  to p o g rap h y  a t  th e  head  o f  th e  
P a n t  B rook r e c o r d s  th e  c r o s s i n g  by i c e  o f  th e  Wem Ddu col*
1*. ICE SOURCES.
Ic e  e n t e r i n g  th e  V a le  o f  Gwent was m a in ly  d e r iv e d  
from  th e  U pper Usk, and th e  n o r t h  crop  o f  th e  C o a l f i e l d  
( v i a  th e  C lyd ach  v a l l e y ) , and t h i s  co m p rised  a m a jo r  i c e  
s t re a m  p a s s i n g  down th e  v a l l e y  to w ards  L la n o v e r .  L e s s e r  
i c e  s t re a m s  p ro b a b ly  o r i g i n a t e d :
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1 . in  th e  B la c k  M ountains# T h is  a r e a  has  n o t  b een  
i n v e s t i g a t e d  i n  d e t a i l ,  b u t  i t  seems p ro b a b le  t h a t  
th e  main l i n e  o f  ic e  movement was e a s tw a rd s  a lo n g  th e  
Grwyne Fawr v a l l e y  to  P f o r e s t  C o a l p i t ,  and th e n c e  o ver 
th e  B ettv /s  c o l  i n t o  th e  Gavenny v a l l e y .  A l a t e r a l  
( d i f f l u e n t )  i c e  s tre a m  from th e  Usk g l a c i e r  a t  C r ic k -  
h o w e l l ,  and c r o s s i n g  i n t o  th e  Grwyne v a l l e y  s o u th  of 
L la n b e d r  by  th e  B e l f o u n t a i n  co l*  T h is  w ould ac co u n t  
f o r  th e  e x t e n t  o f  d r i f t  d e p o s i t s  in  th e  Grwyne Fawr 
be tw een  L la n b e d r  and P f o r e s t  C o a lp i t  ( th e  s u r f a c e  of 
w hich te n d s  to  d e c l in e  in  h e i g h t  r e l a t i v e  t o  th e  r i v e r  
as  t r a c e d  u p s t r e a m ) ,  and th e  n a rro w n ess  o f  th e  Grwyne 
v a l l e y  b e tw een  L la n b e d r  and G langrw yne, t h a t  p a r t  of 
th e  v a l l e y  n o t  h a v in g  f u n c t io n e d  as  a m a jo r  i c e  d i s ­
t r i b u t a r y *
2* The C o a l f i e l d  S c a rp .  V a l le y  h eads  on th e  C o a l f i e l d  
s c a rp  to  th e  e a s t  o f  th e  C ly d ach  w hich  show e v id e n c e  o f  
c i rq u e  g l a c i e r  deve lopm ent a r e :
( i )  Cwm L la n w e n a r th .  A d e e p , t r o u g h - l i k e  v a l l e y  w i th  
an a b ru p t  h e a d w a ll  (n o t i l l u s t r a t e d ) *  E x te n s iv e  mor­
a i n i c  f e a t u r e s ,  g e n e r a l l y  t r a n s v e r s e  to  th e  v a l l e y  
s u g g e s t  s i g n i f i c a n t  l o c a l  i c e  a c c u m u la t io n .  An u n u su a l
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f e a t u r e  i s  th e  ab sence  o f  a r i s e  to  th e  c i r q u e ,  th e  
g l a c i e r  h a v in g  d ev e lo p e d  a t  th e  l e v e l  o f  th e  p r e s e n t  
v a l l e y  f l o o r  ( c a ,  760 f e e t ) .  I t  i s  s i m i l a r  in  t h i s
f
r e s p e c t  t o  th e  Crawnon v a l l e y  above L la n g y n id r .  The 
Cwm S h en k in  B rook , w hich  d r a i n s  th e  v a l l e y  h a s  i n c i s e d  
i t s e l f  i n t o  th e  d r i f t  s t re w n  f l o o r  o f  th e  v a l l e y ,  w uich  
f hangs* above th e  main v a l l e y  a t  abou t 600 f e e t ,  s u g g e s t ­
in g  t h a t  th e  l o c a l  ic e  s t r e a m ,  i f  c o n f lu e n t  w i t h  th e  m ain 
g l a c i e r ,  was d e f l e c t e d  e a s tw a rd s  a t  t h i s  l e v e l#
( i i )  The Fyrwd V a l l e y .  The Fyrwd i s  a s m a l l  s tre a m  
j o i n in g  th e  Usk a lm o s t a m i le  n o r t h  o f  L l a n e l l e n .  I t  
r i s e s  i n  a s t r i k i n g  a m p h i t h e a t r e - l i k e  f e a t u r e  on th e  
s lo p e s  o f  th e  B lo re n g e  known as  * th e  Punchbowl* • As 
i t s  name s u g g e s t s  i t  i s  o f  m arked ly  c i r q u e - l i k e  form , 
w i th  m o ra in ic  r i d g e s  a r r a n g e d  i n  f e s to o n s  i n  th e  v a l l e y  
d e s c e n d in g  from i t  ( f ig #  21 ) .  These a re  n o t ,  how ever, 
t o  be t r a c e d  b e low  th e  650 f e e t  c o n to u r  w hich  s u g g e s ts  
t h a t  th e  ic e  from t h i s  c i r q u e  was n o t  c o n f lu e n t  w i th  th e  
ic e  in  th e  main v a l l e y .  The f l o o r  o f  th e  c i r q u e  i s  
m arshy , and  l i e s  a t  9k0 f e e t  0#D# The m ark ed ly  
a m p h i t h e a t r e - l i k e  developm ent l e a v e s  no d o u b t t h a t  we 
a r e  d e a l i n g  v / i th  a t r u e  c i r q u e ,  and n o t  w i t h  an example
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of snow p a tc h  e ro s io n  and p r o ta lu s  r id g e  accum ulation .
The Funehbowl has a due e a s t e r l y  a s p e c t .
( i i i )  The Ochram V a lle y . The Ochram r i s e s  on the 
s o u th -e a s te rn  f la n k  o f the B lorenge, and flows in  a 
s e m i-c i r c u la r  course to  jo in  the  Usk one m ile to  the 
so u th  o f L la n e l le n .  A la rg e  p a r t  o f  the r i g h t  hand 
s id e  o f  t h i s  v a l le y  has th e re fo re  a n o r th - e a s te rn  a s p e c t ,  
and along t h i s  th e re  i s  evidence of the  development of 
two c i rq u e s :  a t  the lla lp s  (277101), w ith  a f lo o r  a t  1,100 
f e e t ,  and a t  C ra ig  y Cwm (286092) w ith  a f lo o r  a t  l e s s  
than 800 f e e t .  Both d isp la y  marshy, aggraded f lo o r s ,  
and from them fe s to o n s  o f  m orain ic  d e p o s i ts  descend
in to  the  v a l le y  below, in  t h i s  case to  l i n k  up w ith  the 
m arg inal d e p o s i ts  of the  main g l a c i e r  along the  sca rp  
f o o t .  I t  i s  n o t ic e a b le  th a t  the  d r i f t  d e p o s i ts  are  
confined  to  the f l o o r  and the sou thern  s lo p es  o f the  
v a l l e y ,  and th a t  the  head of the  v a l le y ,  having a sou th ­
e a s t e r l y  a sp e c t ,  shows no s ig n  of c irq u e  development.
(iv ) E lsew here. There a re  no o th e r  d e f in i t e  c i rq u e s
a lthough  in  the  head of an unnamed t r i b u t a r y  of the  Nant
p r o b a b l y
y r  Robwl west of Ty Cooke (300053), / n i v a t i o n  and the
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p e r s is te n c e  of a snow p a tc h  in  the n o r th - e a s t e r ly  fa c in g  
v a l le y  head has given r i s e  to  lo c a l  o v ers teep en in g - In  
view of the  absence of any evidence of marked e ro s iv e  
a c t io n ,  the  th re e  m o ra in e - l ik e  r id g e s  in  the v a l le y  
between 900 and 1,000 f e e t  a re  I n te r p r e te d  as p r o ta lu s  
ram parts  marking v a r io u s  s ta g e s  of ice  accum ulation  in  
the v a l le y  head.
Conclusion.
The c o n t r ib u t io n  of B lack  Mountain ic e  s tream s 
cannot be reaso n ab ly  e s t im a te d ,  a lthough  the  main o u t l e t  
i s  l i k e l y  to  have been in to  the  Gavenny v a l le y  v ia  the 
Bettws c o l .
E as t o f  the  Clydach, the  only s ig n i f i c a n t  a d d i t io n  
of ice  to  th a t  in  the main v a l le y  appears to  have been 
from Cwm Llanw enarth  and the Ochram v a l le y .  D r i f t  in  
the Rhyd y M eirch v a l le y  so u th  of th i s  appears  to  have 
been due to  the  expansion o f the  Usk g l a c i e r  in to  the 
mouth of t h i s  t r i b u t a r y  v a l le y .
The Punchbowl i s  c l e a r ly  ic e -e ro d e d , b u t  i t  appears 
th a t  i t s  sm all ic e  stream  was no t t r i b u t a r y  to  t h a t  in
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the  main v a l le y .  I t  i s  p robab le  th a t  th e re  was ice  
in  the c i rq u e s  a f t e r  the d isappearance  of ic e  from the 
main v a l l e y ,  a lthough  the  Ochram g la c ie r  seems to  have 
been a t  one s tag e  c o n f lu e n t to  ice  in  the  main v a l le y .
The c o n t r ib u t io n  of C o a l f ie ld  d r i f t  (mainly v ia  
th e  Clydach v a l le y )  p a r t l y  accounts f o r  the  ex cep tio n ­
a l l y  e x te n s iv e  d r i f t  d e p o s i ts  of the w estern  and so u th e rn  
e x t r e m i t ie s  of the  Newer D r i f t  ice  lobe ( f i g .  9 )> 
a lth o u g h  f r o s t  s h a t t e r in g  combined w ith  mass movement on 
the  sca rp  i t s e l f  was no doubt of lo c a l  s ig n i f i c a n c e .
DETAILED MORPHOLOGICAL DESCRIPTION.
F or convenience, the  a rea  covered by the Newer D r i f t  
ic e  lobe w i l l  be d iv id ed  in to  f iv e  r e g io n s ,  which w i l l  be 
co n s id e red  s e p a ra te ly :
(a) The Usk v a l l e y ,  Abergavenny to  C ly th a , ( f i g .  21 ) .
(b) The Usk v a l l e y ,  C ly tha to  Chain B ridge , ( f i g .  2 1 ) .
(c; The Goetre A rea. ( f ig s .  23 and 2 4 ) .
(d) The Usk v a l l e y ,  Chain Bridge to  Usk,
( f ig s .  25 and 2 6 ) .
(e) The Bryngwyn A rea. ( f ig s .  27 and 2 8 ) .
That p a r t  of the  Troddi v a l le y  overspread  by ic e  from 
the Usk has no t been in v e s t ig a te d  in  d e t a i l ,  and w i l l  
no t be co n s id e red  h e re .  A quick  reconna issance  survey 
o f the n o r th e rn  ex trem ity  of the  lobe was however made, 
and the  e x te n t  of d r i f t  in  th a t  a rea  mapped (fig*  29 )•
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(a) THE USK VALXiEY» ABKROAVEKTTY TO CLYTHA
There a re  marked c o n t r a s t s  in  the form of the 
v a l le y  upstream  of the  en v iro n s  of Abergavenny, and 
the v a l le y  about and downstream of the  tov/n. Upstream 
the v a l le y  i s  wide, f lo o re d  m ainly be re c e n t  a l l u v i a l  
d e p o s i t s ,  w ith  g l a c i a l  d r i f t  r e s t r i c t e d  to  the  v a l le y  
s id e s ,  or a narrow l a t e r a l  b e l t  along the edge o f the  
v a l le y  f l o o r .  About Abergavenny, however, g l a c i a l  
d e p o s i ts  alm ost com plete ly  b lo ck  the v a l l e y ,  the  r i v e r  
f lo o d  p la in  c o n t ra c t in g  to  a narrow s t r i p ,  w h i ls t  down­
stream , a lth o u g h  the f lo o d  p l a in  widens l o c a l l y ,  v a l le y  
f lo o r  d r i f t  d e p o s i ts  remain dominant u n t i l  L lanv ihangel 
n igh  Usk#
The d r i f t  morphology may be co n s id e red  under the 
fo llow ing  heads 2
(a) P redom inantly  hummocky d r i f t  of the  v a l le y  f lo o r ;
(b) Kame t e r r a c e s ;
(c) G ravel fa n s ;
(d) H igher l e v e l  d r i f t  f e a tu r e s  of the  v a l le y  side#
(a) P redom inantly  hummocky d r i f t  o f the v a l le y  f l o o r .
The term 1 hummocky d r i f t ’ i s  used in  a d e s c r ip t iv e  
sense only a t  t h i s  s ta g e ,  and i s  no t in tended  to  suggest 
any mode o f o r ig in .  I t  r e f e r s  to  the low est l e v e l  d r i f t
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o f  the v a l le y  f lo o r  which has f r e s h  form s, and which 
has in  p a r t  been b u r ie d  by the d e p o s i t io n  of re c e n t  
alluvium* I t  i s  c h a ra c te r i s e d  by a ju x ta p o s i t io n  of 
r id g e s ,  which may or may n o t show p re f e r r e d  t r e n d s ,  w ith  
c lo sed  hollows* W ithin t h i s  broad ca tego ry  th e re  are 
co n s id e rab le  a r e a l  d i f f e r e n c e s .
( i )  L la n fo is t  -  L la n e l le n  a r e a .  The b e s t  developed 
hummocky d r i f t  i s  a t  L l a n f o i s t ,  on the  sou th  s id e  of the  
Usk from Abergavenny, where a c h a o t ic  s e r i e s  o f  r id g e s  
w ith  in te rv e n in g  d ep ress io n s  r i s e s  to  over 200 f e e t  O .D., 
o r  over 60 f e e t  above the f lo o d  p l a i n .  Although the
g e n e ra l  im pression  in  the f i e l d  i s  o f  la c k  of o rd e r ,
mapping rev ea led  th a t  the r id g e s  tend to  conform to  one
of two t r e n d s :  e i t h e r  p a r a l l e l  to  the v a l le y  (and ic e  f lo w ),
or t ra n s v e rs e  to  i t .  This mass o f d r i f t  reaches  i t s  
h ig h e s t  p o in t  along i t s  u p -v a l le y  edges , and a s a l i e n t  
n ea r  the  r i v e r  t h r u s t s  some d is ta n c e  upstream beyond the 
main mass. I t s  in n e r  edges have been a f f e c te d  by e ro s io n  
and g ra v e l d e p o s i t io n  by a sm all stream  d ra in in g  o f f  the 
B lorenge . Downvalley, the su r fa c e ,  w h i l s t  r e ta in in g  i t s  
form, lo s e s  h e ig h t and d isap p ea rs  b en ea th  the f lo o d  p la in  
which has been b u i l t  up w ith in  deep r e - e n t r a n t s  of the  
d r i f t .  A c u t t in g  was made through the  L la n f o is t  d e p o s i t
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during  the c o n s tru c t io n  of the ’Heads of the V a l le y s ’
Road, and t h i s  re v e a le d  predom inantly  g ra v e ls ,  w ith  sand 
in  p o ck e ts ,  showing slump fe a tu re s*  Borings ( f i g .  22 ) 
showed th a t  the  d e p o s i t ,  w h i ls t  tend ing  to  become f i n e r  
w ith  dep th , d id  no t change r a d i c a l l y  in  i t s  make up.
The hummocky moraine co n tin u es  sou th  as a b e l t  
along the  v a l le y  s id e  as f a r  as a t r i b u t a r y  o f  the Usk, 
the  Fyrwd Brook, w ith  a s l i g h t l y  more e x te n s iv e  develop­
ment about the North Monmouthshire Golf Club (29712U)*
The Fyrwd has b u i l t  up a sm all fan  of g ra v e l  over the  
d r i f t ,  and th e re  i s  a s l i g h t  development o f hummocky 
moraine on the  sou th  s ide  o f  t h i s  s tream , bu t beyond 
t h i s  i t s  p la ce  i s  taken  by a s lo p in g  t e r r a c e - l i k e  f e a tu re  
i d e n t i f i e d  as a kame te r r a c e  (p. 242).
( i i )  Abergavenny a re a .  As the d r i f t  d e p o s i ts  occupying 
a s im i la r  lo c a t io n  on opposite  s id e s  of the  v a l le y  can 
reaso n ab ly  be expected  to  be of s im i la r  age, one would 
expect more s i m i l a r i t i e s  o f form than  are  ev id e n t in  t h i s  
p a r t  o f  the  Usk. In  f a c t  the  c o n t r a s t s  a re  most n o t i c e ­
a b le .
The town of Abergavenny i s  b u i l t  upon an e le v a te d  
a rea  between the Usk and the  Gavenny. Exposures produced
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d u r i n g  t h e  d e m o l i t i o n  o f  o l d  h o u s e s  i n  t h e  T u d o r  S t r e e t  
a r e a ,  a n d  s u b s e q u e n t  r e b u i l d i n g  o p e r a t i o n s ,  r e v e a l e d  t h a t  
t h e  d e p o s i t s  h e r e  v /ere  p r a c t i c a l l y  i d e n t i c a l  i n  c o m p o s i t i o n  
t o  t h o s e  a b o u t  L l a n f o i s t .  H e r e ,  h o w e v e r ,  i n s t e a d  o f  r i d g e s  
a n d  h i l l o c k s ,  t h e  g r a v e l s  a r e  b u i l t  ( f i g .  21 ) i n t o  a s e r i e s  
o f  r e l a t i v e l y  f l a t - t o p p e d  s t r u c t u r e s  f l a n k e d  b y  s t e e p e n e d  
s i d e s ,  w h i c h  a r e  e s p e c i a l l y  e v i d e n t  t o w a r d s  t h e  r i v e r  a n d  
i n  t h e  l o w e r  G a v en n y  v a l l e y .  T h e s e  r i s e  t o  a  s i m i l a r  
h e i g h t  a s  t h e  r i d g e  t o p o g r a p h y  s o u t h  o f  t h e  r i v e r .  The  
s u r f a c e  i s  g e n t l y  u n d u l a t i n g ,  and  i s  b o u n d e d  b y  w e l l - d e f i n e d  
b r e a k  o f  s l o p e #  T h i s  i s  l e a s t  w e l l - d e f i n e d  t o w a r d s  t h e  
n o r t h  w h e r e  t h e  s u r r o u n d i n g  l a n d  i s  h i g h e r .  T h e r e  a r e  f o u r  
o f  t h e s e  l e v e l - t o p p e d  f e a t u r e s ,  tw o  b e i n g  r e l a t i v e l y  l i m i t e d  
i n  a r e a .  A s h a l l o w  v a l l e y - l i k e  d e p r e s s i o n  b e t w e e n  t h e  tw o  
l a r g e r  t r e n d s  t o w a r d s  t h e  U s k ,  b u t  e n d s  a b r u p t l y  i n  an  un ­
d r a i n e d  h o l l o w  (? k e t t l e )  m apped b y  t h e  S u r v e y  a s  c o n t a i n i n g  
an  a l l u v i a l  d e p o s i t .  One o f  t h e  s m a l l e r  f e a t u r e s  a p p e a r s  
t o  h a v e  b e e n  p a r t l y  b u r i e d  b y  t h e  C i b i  g r a v e l  f a n .  W e st  
o f  t h e s e  f e a t u r e s ,  t h e r e  i s ,  i n  t h e  g r o u n d s  o f  t h e  N e v i l l e  
H a l l  H o s p i t a l  (2891U6), an a r e a  o f  r i d g e  and  k n o l l  s t r u c t ­
u r e s ,  s i m i l a r  t o  t h o s e  a t  L l a n f o i s t .  H e r e ,  h o w e v e r ,  t h e  
r i d g e s  t e n d  t o  sh ow  a n  a l i g n m e n t  t r a n s v e r s e  t o  t h e  v a l l e y ,  
a n d  t h e y  a r e  b o u n d e d  on t h e i r  d o v m s tr e a m  s i d e  b y  a  b r o a d
shallow  v a l le y ,  o f  cu rv ing  p la n ,  d ra in in g  towards the 
Usk.
M orphological mapping w ith in  the "built-up  a rea  of 
Abergavenny was com plica ted  as only a very  l im i te d  a rea  
could be observed from one s p o t ,  and the  form of the  land  
b enea th  b lo ck s  of b u i ld in g s  very  o f ten  had to  be guessed*
As i t  had been expected  th a t  the landform s on the n o r th  
s ide  o f the r i v e r  would be s im i la r  to  those  in  the L lan­
f o i s t  a r e a ,  the p o s s i b i l i t y  th a t  the  d i f f e r e n c e s  which 
emerged -  namely between the  f l a t  c r e s te d  forms n o r th  of 
the r i v e r ,  and the  more i r r e g u l a r  shapes to  the so u th  -  
were i l l u s o r y '  was co n s id e red . This was d iscoun ted  in  
view of (a) the  e x te n s io n  o f the ta b u la r  f e a tu r e s  beyond 
the b u i l t - u p  a rea  upstream  of the  r i v e r  b r id g e  (fig* 21 ) ;  
and (b) the  p e r s i s te n c e  of bounding b reak s  o f s lope which 
could be t r a c e d  under b lo c k s  of b u i ld in g s  and roads f o r  
q u ite  long  d is ta n c e s .  C le a r ly  the f e a tu re s  a re  d i f f e r e n t ,  
su g g es tin g  th a t  d i f f e r e n t  c o n tro ls  were o p e ra t iv e  du ring  
fo rm ation .
( i i i )  L e f t  bank, so u th  of Abergavenny* Downstream of 
Abergavenny, on the e a s te r n  s id e  of the v a l l e y ,  th e re  i s
#
An i l l u s i o n  which might have been he igh tened  by l e v e l l i n g  
f o r  b u i ld in g .
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an e x t e n s i v e  v a l l e y  f l o o r  a c c u m u l a t i o n  o f  s a n d s  an d  
g r a v e l s  c o m m e n c in g  a t  t h e  P leads o f  t h e  V a l l e y s  R o a d ,  
an d  e x t e n d i n g  s o u t h  i n t o  t h e  L l a n e l l e n  a r e a .  The te r m  
•hum m ocky d r i f t 1 i s  n o t  r e a l l y  s u i t a b l e ,  a s  t h e  r i d g e s  
h a v e  an  o r d e r l y ,  g e n e r a l l y  d o w n - v a l l e y  t r e n d ,  and  s l o p e s  
a r e  m uch l e s s  a b r u p t  t h a n  t h o s e  i n  t h e  L l a n f o i s t  a r e a #
The m a in  e x c e p t i o n  t o  t h i s  i s  t h e  s i n u o u s  r i d g e  w h i c h  
d e s c e n d s  t h e  s l o p e s  o f  t h e  Y s g y r y d  F a c h  fr o m  a h e i g h t  o f  
a l m o s t  300 f e e t  (308128). T h i s  w a s  d e s o r i b e d  a s  an  e s k e r  
by t h e  G e o l o g i c a l  S u r v e y  ( R o b e r t s o n ,  1927, 10U) and  e x c a ­
v a t i o n s  f o r  t h e  H e a d s  o f  t h e  V a l l e y s  R o a d  r o u n d a b o u t ,  w h i c h  
c u t  i n t o  t h e  l o w e r  e n d  o f  t h e  r i d g e ,  sh o w e d  f i n e - g r a i n e d  
w a t e r - l a i n  d e p o s i t s ,  s a n d  p r e d o m i n a t i n g ,  w i t h  s lu m p  
s t r u c t u r e s ,  w h ic h  t e n d s  t o  c o n f i r m  t h i s  v i e w .  I t  w o u ld  
a p p e a r  t o  h a v e  b e e n  fo r m e d  b y  w a t e r  e n t e r i n g  t h e  i c e  
f o l l o w i n g  an i c e - m a r g i n a l  c o u r s e .  A t  i t s  l o w e r  e n d ,  t h e  
e s k e r  p a s s e s  o n t o  t h e  h i g h e s t  p a r t  o f  t h e  v a l l e y - f l o o r  
d r i f t ,  s u g g e s t i n g  t h a t  t h a t  d e p o s i t  r e l a t e s  t o  t h e  p e r i o d  
w hen i c e  r e m a i n i n g  i n  t h e  v a l l e y  v/as a t  l e a s t  1 0 0  f e e t  
t h i c k .
The v a l l e y  f l o o r  d r i f t  h a s  b e e n  u n d e r c u t  b y  t h e  U s k  
i n  i t s  n o r t h e r n  p a r t  ( o p p o s i t e  tPie F y rw d  c o n f l u e n c e ) ,  w h e r e  
tPie d r i f t  a l s o  a p p e a r s  t o  h a v e  b e e n  t r i im ie d  i n t o  tw o
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u n d u l a t i n g  t e r r a c e s  ( c r o s s e d  b y  t h e  H e a d s  o f  t h e  V a l l e y s  
R o a d ) ,  t h e  h i g h e r  b e t w e e n  169 a n d  17U f e e t  O .D * ,  a n d  t h e  
l o w e r  b e t w e e n  157 a n d  160 f e e t *  The s t r e a m  c u t t i n g  t h e  
h i g h e r  m i g h t  h a v e  d r a i n e d  s o u t h  a c r o s s  t h e  s h o u l d e r  o f  
d r i f t  n o r t h  o f  L i t t l e  H a r d w ic k  (30^119) w h i c h  h a s  b e e n  
c u t  b y  a s o u t h - f l o w i n g  s t r e a m  a t  t h a t  l e v e l .  The r i v e r  
c l i f f  o f  t h e  U sk  a t  t h i s  p o i n t  i s  t r e e  c l o t h e d  and  e x p o ­
s u r e s  a r e  p o o r ,  a l t h o u g h  s u r f a c e  g r a v e l  i s  p l e n t i f u l .
South of t h i s  bend the d r i f t  has no t been u n d e rc u t ,  and 
i t  d is a p p e a rs  w ith  an alm ost im p ercep tib le  b re a k  of slope 
benea th  the alluv ium . T his  i s  because the  slope o f  the 
d r i f t  becomes p ro g re s s iv e ly  g e n t l e r ,  and b o ld  d r i f t  forms 
of a h ig h e r  l e v e l  are  no t con tinued  dovm to  f lo o d  p la in  
le v e l .  The d r i f t  d e p o s i t  reaches  a maximum h e ig h t  of 
ju s t  over 200 f e e t  n ea r  the  Bryn Oer Roundabout (a t  the 
e a s te rn  end of the ’Heads o f  the V a l le y s 1 Road -  307128), 
from where th e re  i s  a s l i g h t  f a l l  to  the mass n o r th  of 
L i t t l e  Hardwick, which reach es  c. 180 f e e t  O.D* above the 
r i v e r  c l i f f .
A l o w e r  d e p o s i t  o f  hummocky d r i f t  o c c u p i e s  t h e  c e n t r e  
o f  the  v a l l e y  sou th  o f  L l a n e l l e n .  H ere  a g a i n ,  a t e n d e n c y  
f o r  an a l o n g - v a l l e y  a l i g n m e n t  o f  r i d g e s  i s  e v i d e n t ,  a l t h o u g h  
r id g e s  a r e  u s u a l l y  subdued i n  f o r m .  A g r a v e l  f a n  d e v e l o p e d
a t  the mouth of the  Ochram Brook has p a r t l y  h u r ie d  the 
d r i f t  topography th e re .  A sm all p la te a u  of d r i f t  to  the 
sou th  o f the  brook i s  rem in iscen t of those  a t  Abergavenny, 
a l though  here  the su rface  i s  l e s s  even, and i t  s tands  
lower in  r e l a t i o n  to  su rround ing  f e a tu r e s .  The d r i f t  
v/as fo rm erly  more e x te n s iv e ,  having been c u t  away by the 
Usk in  the  e a s t .
Towards L lanover, the d r i f t  appears to  be moulded 
in to  b ro ad , r a th e r  i n d e f i n i t e  down-valley r id g e s ,  b u t  
beyond the  Church they d is a p p e a r ,  presumably below the 
lo w -g rad ien t g ra v e l fan  of the  Kant Rhyd y m eirch. Low 
r id g ed  d r i f t  forms reap p ea r  b r i e f l y  on the  so u th  s ide  o f 
the v a l le y  a t  L lan g a tto ck  n ig h  Usk.
O r ig in *  I t  i s  not p o s s ib le  to  p o in t  to  a simple 
o r ig in  f o r  the v a l le y  f lo o r  d e p o s i t  of g e n e ra l ly  hummocky 
d r i f t  so f a r  d isc u sse d . A few g e n e ra l  o b se rv a tio n s  might 
be made:
1# the  d r i f t  most f r e q u e n t ly  has t h i s  hummocky 
c h a ra c te r  in  the low est p a r t  o f the v a l l e y ,  and these  
forms are  no t con tinued  f a r  up the v a l le y  s id e s .  This 
p o in ts  to  fo rm ation  by the l a s t  ice  occupying the  v a l le y  
in  t h i s  s e c t io n ,  and a t  a time when i t s  e f f e c t  was l im i te d
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to  a narrow v a l le y  f lo o r  zone
2 .  t h r o u g h o u t  t h i s  s t r e t c h  th e re  are  c o n t r a s t s  in  
the  morphology of opposing s id e s  of the v a l l e y .  Nowhere 
i s  th e re  conc lusive  evidence th a t  the  d r i f t  was once a 
continuous b a r r i e r  a c ro ss  t h e  v a l le y ,  th e re  b e in g  the 
suggestion  th a t  the  d r i f t  su r fa c e  reached i t s  low est 
p o in t  somewhere along the  l i n e  of the  p re s e n t  r i v e r .
3• a v a i la b le  exposures (mainly in  the  Abergavenny 
area) suggest a dominant f a c t o r  in  the d e p o s i t io n  o f  t h i s  
hummocky d r i f t  has been m e ltw a te r . (P la te  13)
C harlesw orth  (1957, Ul6) d e sc r ib e s  kame moraine as 
’’r a p id ly  u n d u la tin g  and sw e ll in g  l ik e  a choppy and b il low y  
’ s e a ’ o f  confused h i l l s ,  they  form complexes o f  tum ultuous 
r i s e s  and hollows in te r tw in e d  w ith  p a r a l l e l  or to r tu o u s  
r id g e s  which u n i te  and in t e r lo c k  in  a most bev /ildering  
m anner.. . . .  (They) are  dappled w ith  numerous c lo sed  h o l lo w s .” 
These c lo sed  hollows are  k e t t l e  h o le s .  He goes on to  say 
th a t  kame m oraines are  made up mainly o f  bedded and a s so r ­
te d  sands and g ra v e ls ,  whose pebb les  are  w e ll  rounded and 
r a r e ly  s t r i a t e d .  F l i n t  (1957, 151) r e f e r s  to  s im i la r  
’kame and k e t t l e  topography’ which i s  ’’the  p roduc t o f  the  
a b la t io n  of th in  g l a c ie r  ic e  detached from the main body
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o f the  g l a c i e r ,  and th e re fo r e  s t a g n a n t .” D eposition  
upon dead or s tag n an t ic e  was favoured by C harlesw orth  
as an e x p la n a tio n  o f  kame moraine. These d e s c r ip t io n s  
would seem to  f i t  the  d r i f t  f e a tu r e s  o f the  L la n f o is t  
a rea  in  p a r t i c u l a r ,  and i t  i s  suggested  t h a t  in  th a t  
a r e a ,  the  accum ulation o f  masses o f  s t r a t i f i e d  d r i f t  
upon a tongue of s ta g n a n t ,  crovassed  ic e  accounts  f o r  
the  p re s e n t  day topography* ?l*e absence o f  ouch 
f e a tu r e s  im mediately upstream  su g g es ts  t h a t  upstream  
o f  t h i s  p o in t  was n ever s ta g n a n t ,  b u t  t h a t  r a p id  raelt 
and ’ r e t r e a t ’ occurred  during  d e r la c ia t io n *  The tongue 
of s ta g n a n t  ice  was con tinuous as f a r  downstream as the  
Pyrwd, a l though  the  s u p e r g la c ia l  cover appears  to  have 
been th in n e r  h e re ,  and the  c o lla p se d  d e p o s i ts  r e f l e c t  
to  a l a r g e r  e x te n t  the form o f the u n d e r ly in g  rock  f l o o r .
The f e a tu r e s  o f  the n o r th  and e a s t  s id e  o f  the  
v a l l e y ,  namely the  ta b u la r  d r i f t  f e a tu r e s  in  Abergavenny, 
and the  massive d e p o s i t  sou th  o f Bryn Oer, a re  l e s s  e a s i l y
accounted for#*
M a te a u - l ik e  a re a s  v?ithin masses o f  ’ dead ice  
m oraine’ have been d esc r ib ed  by Hoppe (1952). He su g g e s ts ,  
however, t h a t  d r i f t  masses r e f e r r e d  to  p re v io u s ly  as dead
* They a re  marked i n  f i g .  20A as ’Kame’ , bu t th e  e x te n t  
o f  th e se  f e a t u r e s  i s  co n s id e red  g r e a t e r  th a n  norm ally  
a s s o c ia te d  w ith  c re v a sse  f i l l i n g s  and r e l a t e d  d e p o s i t s .
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ic e  moraines should  in  fu tu re  be c a l le d  hummocky 
moraine reg io n s  on the grounds th a t  the ic e  does no t 
appear to  have been dynam ically  com pletely  dead d u ring  
fo rm ation  o f  the  d r i f t  f e a t u r e s .  W ithin th e se  a re a s  
a re  p la te a u x  of m orain ic  m a te r i a l ,  o f te n  w ith  r id g e s  
along t h e i r  edges o r  s lo p es  which he c a l l s  f r im r i d g e s ’ . 
These hummocky moraine re g io n s  in v e s t ig a te d  by Hoppe a re ,  
however, p redom inantly  o f t i l l ,  no t s t r a t i f i e d  d r i f t ,  and 
the  rim r id g e s  in  p a r t i c u l a r ,  show evidence o f  the  
squeezing  of s a tu r a t e d  b a s a l  t i l l  from under dead ic e  
m asses. The a s s o c ia t io n  of th e se  hummocky moraine a reas  
w ith  d rum lins , suggest th a t  the  hummocky moraine was 
formed, l i k e  the  d rum lins , s u b - g la c i a l l y ,  w h i l s t  Hoppe 
c o n s id e rs  h is  h y p o th es is  to  be ’proved conclusively*  in  
one l o c a l i t y  where drum lins a re  a c tu a l ly  superim posed 
upon moraine p la te a u x  (Hoppe, 1959, 205)* W h ils t the 
f e a tu r e s  about Abergavenny are  c l e a r ly  mainly o f  g la e io -  
f l u v i a l  g r a v e l s ,  no t t i l l ,  the occurrence of th e se  
p l a t e a u - l i k e  f e a tu r e s  in  form er dead ice  re g io n s  i s  of 
p a r t i c u l a r  i n t e r e s t .  Concerning the  o r ig in  o f  the  
moraine p la te a u x ,  Hoppe (1952) s t a t e s  th a t  th ey  appear 
in  c e r t a in  in s ta n c e s  to  be secondary fo rm ations  ’’a r i s i n g  
from the d i s in t e g r a t i o n  of moraine r id g e s ” , b u t  more
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u s u a l l y  t h e y  a r e  c o n s i d e r e d  t o  b e  p r im a r y  f o r m a t i o n s ,  
o r  o r i g i n a l  e l e v a t i o n s  o f  t h e  m o r a i n i c  m a t e r i a l  b e n e a t h  
t h e  i c e .  T h e i r  p l a t e a u - l i k e  fo r m  h a s  b e e n  e m p h a s i z e d  
b y  t h e  d e v e lo p m e n t  o f  r im  r i d g e s #
Kame M o r a in e  ( C h a r l e s w o r t h ) , Kame and  k e t t l e  t o p o ­
g r a p h y  ( F l i n t )  an d  Hummocky m o r a in e  r e g i o n s  (K o p p e)  a r e  
a l l  a s s o c i a t e d  w i t h  s t a g n a n t  i c e ,  t h e  m a in  c o n t r a s t  b e i n g  
i n  t h e  am ount o f  a s s o c i a t e d  s t r a t i f i e d  d r i f t .  I n  t h e  
r e g i o n s  d e s c r i b e d  b y  H o p p e ,  g l a c i o - f l u v i a l  a c c u m u l a t i o n s  
a r e  o n l y  l o c a l l y  i m p o r t a n t ,  w h e r e a s  t h e  o t h e r  tw o  w r i t e r s  
a r e  r e f e r r i n g  t o  a r e a s  w h e r e  t h e r e  a r e  e x t e n s i v e  s t r a t i ­
f i e d  d e p o s i t s .  I n  t h e  A b e r g a v e n n y  a r e a ,  s t r a t i f i e d  d r i f t  
i s  d o m i n a n t ,  b u t  t h e r e  a r e  f e a t u r e s  c o m p a r a b le  i n  t h e i r  
m o r p h o lo g y  t o  t h o s e  d e s c r i b e d  b y  H oppe and c o n s i d e r e d  t o  
b e  o f  m a i n l y  s u b - g l a c i a l  o r i g i n .  The e v i d e n c e  i s  n o t  
c o n t r a d i c t o r y  b u t  s u g g e s t s  t h a t  t h e  fo rm  o f  t h e  s u b - g l a c i a l  
s u r f a c e ,  and  t h e  s q u e e z i n g  up o f  m a s s e s  o f  s u b - g l a c i a l  
d r i f t  m i g h t  h a v e  c o n t r i b u t e d  m ore t o  t h e  fo rm  o f  kame 
m o r a i n e ,  w h e r e  s t r a t i f i e d  d r i f t  p r e d o m i n a t e s ,  t h a n  h a d  
p r e v i o u s l y  b e e n  t h o u g h t .
D i f f e r e n t  f a c t o r s  w o u ld  a p p e a r  t o  h a v e  b e e n  o p e r a ­
t i v e  i n  r e s p e c t  o f  t h e  B r y n  O er  d r i f t  ( s o u t h  o f  t h e  ’ H ea d s
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of the  V a l le y s ’ road te rm in u s ) ,  because here we do not 
have the  d iso rd e re d  p a t t e r n  of r id g e  and hollow  c h a ra c te r ­
i s t i c  of d r i f t  a re a s  a f f e c te d  by the m e lting  out of 
e x te n s iv e  s ta g n a n t  i c e .  Moreover the  th ic k n e s s  o f  d r i f t  
here  compared w ith  th ic k n e sse s  on the west s id e  of the 
v a l le y  a t  t h i s  p o in t  suggest th a t  g l a c i o - f l u v i a l  accum­
u la t io n  was m arg inal to ,  r a t h e r  than  upon, the  ic e .  A 
more ra p id  m elt i s  suggested  f o r  t h i s  s id e  of the v a l le y ,  
a llow ing  the  th i c k  mass of g l a c i o - f l u v i a l  d e p o s i ts  to  be 
b u i l t  up a g a in s t  the  v a l le y  s id e .  Ice c o n ta c t  f e a tu re s  
so u th  o f L i t t l e  Hardwick (304119) suggest t h a t  the d ep o s it  
might have been banked a g a in s t  ic e  here* T e rra c in g  of 
the  upstream  end of t h i s  d e p o s i t  was perhaps accom plished 
by raeltw ater stream s b e fo re  the  ice  had m elted  away on 
i t s  upstream s id e .  On the  opposite  s ide  o f the  v a l le y ,  
the  ic e  c o n ta c ts  n o r th  of L la n e l le n  suggest t h a t  a tongue 
of ice  p e r s i s t e d  along where the  r i v e r  flows today*
S o u t h  o f  L l a n e l l e n  hummocky m o r a in e  i n  t h e  c e n t r e  o f  
t h e  v a l l e y  s u g g e s t s  t h e  p e r s i s t e n c e  o f  w a s t i n g  i c e  h e r e  
a l s o ,  w h i l s t  t h e  p l a t e a u - l i k e  f e a t u r e  o f  s t r a t i f i e d  d r i f t  
u p s t r e a m  o f  L l a n o v e r  C h u r c h  s u g g e s t s  a  s i m i l a r  o r i g i n  t o  
t h a t  p r o p o s e d  f o r  t h e  A b e r g a v e n n y  d r i f t  fo r m s *
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Ridges are  more subdued a t  L lanv ihange l n igh  Usk, 
and show a d i s t i n c t  a lo n g -v a l le y  trend* This could 
r e f l e c t  a dominant lo n g i tu d in a l  c revasse  p a t t e r n ,  a lth o u g h  
an a l t e r n a t i v e  o r ig in  seems more l ik e ly *  I t  i s  suggested  
th a t  th e se  low r id g e s ,  r i s i n g  l i t t l e  above re c e n t  a l lu v ­
ium, a re  b a s a l  m orain ic  f e a t u r e s ,  exposed by the  washing 
away o f  l e s s  compacted s t r a t i f i e d  d r i f t  forms which may 
have been l e t  down on them*
fb) Kame Terraces* The l a t e  p e r s i s te n c e  of ic e  in  t h i s  
s t r e t c h ,  v /h i ls t  e x te n s iv e  d e p o s i ts  o f  s t r a t i f i e d  d r i f t  
were b u i l t  up about i t  i s  a lso  suggested  by kame te r r a c e s  
which are  e s p e c ia l ly  w e ll  developed on the  n o r th  bank 
above L lanv ihange l n ig h  Usk*
The most e x ten s iv e  kame te r r a c e  commences near L lan - 
g a t to c k  Lodge (319106) a t  the confluence o f a sm all s tream  
w ith  th e  Usk, and i t s  le a d in g  edge, which has here been 
undercu t by the  Usk i s  a t  a h e ig h t o f  177 f t .  I t  can be 
t ra c e d  p a s t  Penpergwm*(158 f e e t  -  330102) to  w e ll  beyond 
L lan g a tto ck  n ig h  Usk, where the le a d in g  edge has d ec lin ed  
to  137 f e e t ,  approxim ately  25 f e e t  above the f lo o d  p la in  
of the r i v e r  a t  t h a t  p o in t .  E x c e lle n t  ic e  c o n ta c t  f e a t ­
u res  a re  to  be found on the  face  of t h i s  t e r r a c e ,  e s p e c i a l ly
+ P la te  14-
239
n e a r  C a s tle  Arnold n ea r  Penpergwm (319101), w h i l s t  a t  
L la n g a tto c k , bu lky  c revasse  f i l l i n g s  p r o je c t  i n to  and 
a long  the  v a l le y  from i t s  face  ( f i g .  2 1 ) .  An exposure 
in  the te r r a c e  where the r i v e r  i s  e rod ing  i t  a t  L lan -  
g a t to c k  (336098) showed th a t  i t  was made up of v/e 11- 
r o l l e d  g ra v e ls  of p redom inantly  Old Red Sandstone o r ig in ,  
a l th o u g h  a few e r r a t i c  M ills to n e  G r i t  pebb les  were a lso  
n o te d . The g ra v e ls  were w e ll s o r te d ,  and th e re  were 
in t e r c a l a t i o n s  of sand. A number of p eb b les ,  m ainly  
those  from the m arl d iv i s io n  o f  the  Old Red S andstone , 
and one of coa l had weathered b a d ly ,  crumbling in  the 
hand. O thers had been c le a n ly  f r o s t  s h a t t e r e d  a long 
bedding p la n e s ,  b u t  the  segments had not been moved 
a p a r t  (P la te  2 9 ) .  Although t h i s  was no t ev id e n t in  the 
exposure a t  L la n g a tto c k , exposures f a r t h e r  up r i v e r  were 
marked by the amount o f  cem entation  th a t  had tak en  p la c e .  
Exposures nea r  Penpergwm o ld  ra ilw a y  s t a t i o n  (328096) and 
n e a r  L lan g a tto ck  Lodge (317108) b o th  rev ea led  a r e s i s t a n t  
conglomerate formed by the cem enta tion  of the  g ra v e ls  
(P la te  1 6 ) .  The cause o f  t h i s  was no t in v e s t ig a te d ,  bu t 
i t  i s  suggested  th a t  s o lu t io n  o f  calcium carbonate  from 
lim estone p e b b le s ,  and r e d e p o s i t io n  a t  dep th  by p e r c o la t in g
-  2U0 -
ra in w a te r  might be re sp o n s ib le#  The few pebb les  of 
c a rb o n ife ro u s  Limestone in  the d r i f t  g e n e ra l ly  i s  a 
most n o t ic e a b le  fea tu re#
There i s  a p o s s ib le  f u r t h e r  fragment of t h i s  m ajor 
l e f t  bank t e r r a c e  a t  L lanv ihange l Oobion (3U9093), 
i s o la t e d  from the  main p a r t  by r i v e r  e ro s io n .  I t s  
le ad in g  edge i s  here a t  123 f e e t ,  d e c l in in g  to  120 f e e t .
The i d e n t i f i c a t i o n  of t h i s  as a kame te r r a c e  i s  no t 
e n t i r e l y  s a t i s f a c t o r y  a s :
( i)  the  main kame te r r a c e  has a g ra d ie n t  much s te e p e r  
than t h a t  of the  p re s e n t  f lo o d  p l a i n ,  and i f  e x t r a ­
p o la te d  down-valley to  t h i s  a re a ,  su g g es ts  t h a t  any 
remnant here would be l i t t l e  above f lo o d  p l a in  l e v e l .
This p o s s ib le  fragm ent i s  h ig h e r  than  t h a t ,  a lthough  
i t s  le a d in g  edge i s  p a r t i a l l y  b u r ie d  by te r r a c e  g rave ls#
( i i )  the  g ra d ie n t  o f t h i s  p o s s ib le  kame te r r a c e  f r a g ­
ment i s  much l e s s  than  th a t  o f  the main kame te rra c e #
( i i i )  i t s  s u r fa c e ,  a l though  r o l l i n g ,  i s  l e s s  u n d u la tin g  
than t h a t  of a normal kame te rrac e#
T here i s ,  how ever, no r i v e r  t e r r a c e  d e v e lo p e d  a t  t h i s  l e v e l  
i n  th e  l o c a l i t y ,  and I t s  a r e a l  shape s u g g e s t s  t h a t  i t  d i d
*0alcium carbonate  v/ould be most e a s i l y  d is so lv e d  in  co ld  
m eltw ate r. Subsequent d e p o s i t io n  could  be the r e s u l t  o f  a 
r i s e  in  tem pera ture  or a r e le a s e  of p ressu re#  This sequence 
could have occurred  d u rin g  one of the p o s t - g l a c i a l  co ld  
phases , p o s s ib ly  a t  the  time th a t  f r o s t  thaw p ro c e sse s  were 
s h a t t e r in g  pebb les  w ith in  the  g ra v e l .  S im i la r ly  cemented 
g ra v e ls  were a lso  no ted  n ea r  E s tav arn ey  (35UO39)*
n o t  have fo rm e r ly  any s i g n i f i c a n t  c r o s s  v a l l e y  o r  down 
v a l l e y  e x te n t*  The e v id e n c e  f a v o u r s  i d e n t i f i c a t i o n  as  
a kame t e r r a c e  l a r g e l y  b u r i e d  by a l a t e r  a g g r a d a t i o n a l  
p h a s e ,  b u t  i t  i s  f a r  from c o n c lu s iv e *
The o t h e r  exam ples o f  kame t e r r a c e s  a r e  g e n e r a l l y  
poor* B etw een th e  Fyrwd B rook  and L l a n e l l e n  t h e r e  i s  
a t e r r a c e  f e a t u r e  a t  a s i m i l a r  l e v e l  w i t h  i t s  u p s tre a m  
end pocked  by  k e t t l e .  T here  a r e  p o s s i b l e  i c e  c o n t a c t s  
on i t s  f a c e ,  w h ich  a l th o u g h  n o t  c o n v in c in g ,  a r e  c l e a r l y  
n o t  r i v e r - c u t  b l u f f s *  I t  i s  p ro b a b ly  a kame t e r r a c e *  
S o u th  o f  L l a n e l l e n  t h i s  s u r f a c e  c o n t i n u e s ,  a l th o u g h  th e  
c e n t r e  o f  th e  v a l l e y  i s  b lo c k e d  by  hummocky m oraine*  
Between th e  tv/o a t a p e r i n g  a r e a  o f  f l a t ,  p e a ty  g round  
s u g g e s t s  t h a t  a body o f  w a te r  was h e ld  up h e re  f o r  some 
tim e d u r in g  a l a t e  s ta g e  o f  d e g l a c i a t i o n  (shown as  a 
p o s s i b l e  la k e  F l a t  in  f ig *  2 1 )*
(c) G rav e l  Fans* These a r e  foun d  in  th e  lo w e r  p a r t s  o f  
m ost t r i b u t a r i e s  o f  th e  U sk. The b e s t  d e v e lo p e d  i s  t h a t  
o f  th e  C i b i ,  upon w h ich  th e  n o r t h e r n  r e s i d e n t i a l  a r e a s  o f  
Abergavenny have developed*  I t s  head  i s  a t  c . 325 f e e t
O .D ., and i t s  b a s e ,  ab o u t a m i le  w id e ,  i s . t r a c e d  i n  p a r t
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"by th e  200 f o o t  c o n to u r .  I t  h a s  p a r t l y  b een  b u i l t  up 
a rou nd  v a l l e y  f l o o r  d r i f t  s t r u c t u r e s ,  and has  p o s s i b l y  
b u r i e d  o t h e r s .  I t  i s  te m p tin g  t o  s u g g e s t  t h a t  th e  C ib i  
f a n  c o n t in u e s  e a s tw a rd s  t o  th e  i n c i s i o n  o f  th e  Ga\fenny , 
b u t  i t s  bo und ing  b r e a k  o f  s lo p e  can  be t r a c e d  w i th  e a s e  
a ro u n d  B a i le y  P a r k ,  and w estv /ards to  th e  fo rm e r  B recon  
Hoad R ailw ay  S t a t i o n .  The e v e n , g e n t l y  s lo p in g  s u r f a c e  
betw een  t h a t  and th e  Gavenny i n c i s i o n  (o c c u p ie d  in  p a r t  
by B a i l e y  P a rk )  was n o t  mapped in  th e  f i e l d  as  a g r a v e l  
f a n ,  a l th o u g h  upon c o n s i d e r a t i o n ,  t h i s  seems m ost p r o b a b le .  
I t  i s  s u g g e s te d  t h a t  th e  Gavenny f a n  was o f  e x t re m e ly  low 
g r a d i e n t  (and t h e r e f o r e  n o t  e a s i l y  i d e n t i f i a b l e ) ,  and 
t h a t  th e  r i v e r  h as  b ee n  i n c i s e d  i n t o  i t .  A low g r a d i e n t  
f a n  a p p e a rs  to  be a s s o c i a t e d  w i th  lo w - g r a d ie n t  r i v e r s  
( e . g .  th e  Grwyne), and t h i s  would a p p e a r  t o  ac co u n t f o r  
th e  g r e a t  c o n t r a s t  w i th  th e  b o ld  C ib i  f a n .
A l l  th e  w e s te rn  t r i b u t a r i e s  d r a i n i n g  d i r e c t l y  from  
th e  C o a l f i e l d  s c a rp  have s i m i l a r  f a n s ,  t h a t  o f  th e  Ochram 
b e in g  th e  b e s t  d e v e lo p e d .  On th e  e a s t e r n  s id e  o f  th e  
v a l l e y  n e i t h e r  th e  Fyrwd o r  th e  Clawdd B rooks a p p e a r  t o  
have d e v e lo p e d  g r a v e l  f a n s  o f  any im p o r ta n c e ,  b u t  th e y  
b o th  d r a i n  r e l a t i v e l y  low h i l l  c o u n t r y ,  and have low - 
g r a d i e n t  th a lw e g s .
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(d) H igher Level d r i f t  f e a tu re s  of th e  v a l le y  s id e .
Between L la n fo is t  and L lanover the  Usk runs c lo se  to  the 
fo o t  o f the C arbon ife rous s c a rp .  There are  two f e a tu re s  
o f p a r t i c u l a r  i n t e r e s t  to  us in  t h i s  s t r e t c h  of the  v a l le y  
s id e  ( f i g . 21 ) :  ( i )  overs teep en in g  of the  scarp  face  
between r e - e n t r a n t s ,  and ( i i )  a marked though s te e p ly  
s lo p in g  bench between 350 and 500 f e e t  O.D.
( i)  O versteepen ing . The term 'o v e rs te e p e n e d ’ has been
used because when viewed from the e a s te rn  s id e  of the  
v a l l e y +i t  would appear th a t  the  middle s lo p es  o f the  
escarpm ent had been trimmed by an agen t moving l a t e r a l l y  
a long i t s  f a c e .  The scarp  i s  thus  f a c e te d ,  and in  p a r ­
t i c u l a r ,  the  s teep  f a c e t  i s  c l e a r ly  d iv id ed  from the more 
g e n t ly  s lo p in g  su rface  above and below by d i s t i n c t  b reaks  
of s lo p e .  The form o f  the  steepened  fa c e s  su g g es ts  th a t  
they have been q u a r r ie d  by ice  p a ss in g  down the  Usk and 
th e re  are  comparable examples upstream . The base  o f  the 
s teep e n in g  g e n e ra l ly  l i e s ,  however, a long  the boundary 
between the  Red Marl and Red Sandstone d iv i s io n s  of the 
Old Red Sandstone, the  m arl forming the  bench f e a tu r e  to  
be d isc u sse d  l a t e r .  I t  might th e re fo re  be suggested  th a t  
the c o n t r a s t in g  slope ang les  were r e f l e c t i o n s  o f  c o n t r a s t ­
ing  l i th o lo g y .  This seems improbable as the  overs teepened
+ P la te  15.
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f a c e t s  do not fo llow  the  outcrop in to  the  sm all t r i b u t a r y  
v a l l e y s ,  bu t are  confined  to  the sp u rs  between them. The 
r e te n t io n  of the s teepened  form cou ld , however, be a 
r e f l e c t i o n  of the l i th o lo g y ,  a lthough  g l a c i a l  e ro s io n  
seems tiie most p robab le  cause of the  s teep e n in g .
( i i )  The bench. This i s  found a t  the fo o t  o f the  over­
steepened  fa c e ,  b e in g  b e s t  developed betv/een th e  Fyrwd 
and Ochram Brooks. Back and f r o n t a l  edge h e ig h ts  are  
500 and 350 f e e t ,  and 1+70 and 350 f e e t  a t  the n o r th e rn  
and so u th e rn  ends r e s p e c t iv e ly  ( f ig .  2 1 ) .  H eigh ts  f o r  
the le a d in g  edge might be m is lead in g , however, f o r  w h i ls t  
the r e a l i t y  of the  bench i s  no t in  doubt, the le a d in g  edge 
in  p la c e s  i s  no t a s in g le  b reak  of s lo p e ,  b u t  a com posite 
in f l e x io n .  South of the  Ochram the bench appears to  
con tinue  fo r  ano ther t h i r d  of a m i le ,  te rm in a t in g  where 
a sm all b u t deeply cu t stream  descends the  h i l l s i d e .
Korth of the  Fyrwd th e re  i s  no bench a t  t h i s  l e v e l ,  b u t a 
much narrow er bench ex tends  fo r  a sh o r t  d is ta n c e  w ith  i t s  
le a d in g  edge a t  c . 325 f e e t  ( f ig .  2 1 )#
The oversteepened  face  backs the  bench over most of 
i t s  d is ta n c e ,  a lth o u g h  the  bench a ls o  e n te r s  the  lower 
p a r t  of the  Ochram v a l le y .  Between the steepened  scarp
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f a c e  and th e  b en c h  th e r e  i s  som etim es an i n t e r v e n i n g  
zone w i th  an in t e r m e d ia t e  s lo p e  a n g le .  Below th e  b en c h , 
th e  s lo p e  d ro p s  t o  th e  v a l l e y  f l o o r  d e p o s i t s ,  th e  m arg in s  
o f  w hich  can  be e a s i l y  mapped in  th e  f i e l d .
The bench i s  covered by pebble g r a v e l ,  the  upper 
l i m i t  of which appears to  co in c id e  w ith  the  b reak  o f slope 
a t  th e  r e a r .  I t  i s  p robab le  th a t  the d r i f t  i s  j u s t  a 
th in  su r fa c e  cover on an e s s e n t i a l l y  rock-form ed fea tu re *  
The o r ig in  i s  obscure , b u t  i t  i s  suggested  t h a t  here  we 
have perhaps evidence of an advance of the  ic e  which p re ­
da ted  th a t  which l a id  down the g ra v e l  d e p o s i ts  o f  the  
v a l le y  f l o o r .  I f  the  bench i s  n o t la rg e ly  c o n s t r u c t io n a l ,  
and f i e l d  im pressions are  th a t  i t  i s  n o t ,  then  the  bench 
must have been developed when the scarp  face  above was 
b e in g  und ercu t. As the  outcropping  s t r a t a  on the  bench 
i s  l e s s  r e s i s t a n t  than th a t  above, i t  i s  d i f f i c u l t  to  
env isage  a lo w e r-g ra d ie n t  slope form ing, u n le s s  the  
p r e s e n t  bench lay  then  a t  v a l le y  f l o o r  l e v e l .  Form ation 
d u r in g  an e a r l i e r  ice  advance, when the Usk v a l le y  was 
sh a llo w er  than a t  p re s e n t  i s  thus  proposed . The l a s t  ic e  
advance co n s id e rab ly  deepened the v a l l e y ,  bu t e ro s io n  of 
the  sca rp  fo o t must have been le s3  severe  than p r e v io u s ly ,  
a l th o u g h  the  face  o f  the bench would be an e r o s io n a l  r e l i c
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of th a t  time# This does no t suppose th a t  the  d ep th  of 
ice  in  the  v a l le y  during  the  l a s t  advance d id  n o t r i s e  
above the  l e v e l  of the  bench, a lthough  i t  seems c e r t a in  
th a t  th e re  was a c r i t i c a l  s tag e  towards the  end when the 
ice  was very  th in#
The r e l a t i o n  of the  c o n t in u a t io n  o f  the  bench on the 
sou th  s id e  o f the  Cchram w ith  the e x ten s iv e  m orain ic  mat­
e r i a l  em anating from the Ochram v a l le y  g l a c i e r  (shown on 
fig#  21) i s  in te re s t in g #  The m orain ic m a te r ia l  i s  
stream ed along the  scarp  s lope  along the  so u th  s id e  of the  
Ochram r e - e n t r a n t  on ly , su g g es tin g  th a t  the  Usk g la c i e r  
fo rced  the  Ochram ice  to  move sou th  along the scarp  foot# 
This m ora in ic  m a te r ia l  i s  confined  to  the  s lo p es  above the  
bench, excep t where the  bench e n te r s  the Cchram valley#
This su g g es ts  t h a t  the Ochram ic e  formed a l a t e r a l  tongue, 
w ith  i t s  su r fa c e  mainly above the kOO f e e t  O.D#, and 
f u r th e r  th a t  the  Ochram ic e  d id  no t ex tend  s i g n i f i c a n t l y  
down in to  the  Usk v a l le y  a f t e r  the  Usk g l a c i e r  had th in n ed . 
An a rc u a te  m orain ic  r id g e  in  the mouth of the Ochram v a l le y ,  
to  the  sou th  of the c a n a l ,  seems to  in d ic a te  the  maximum 
down-valley e x te n t  of the  Ochram ice#
Thus i t  i s  p robab le  t h a t  during  the l a s t  ic e  advance 
the  bench was a t  one s tag e  sub-m arg ina l, a l th o u g h  i t  d id
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n o t ,  excep t perhaps n ea r  Rhyd-y-meirch, become covered 
by l a t e r a l  m orain ic  d e p o s i t s .  Nor was the  ic e  ex ten ­
s iv e ly  f i s s u r e d  a t  t h i s  dep th  fo r  th e  few m arg ina l (and 
perhaps sub-m arginal) d ra inage  channels  are  co n fin e d  to  
the  h ig h e r  s lo p e s .  M o d if ica tio n  of the  form of th e  bench 
a t  t h i s  s tag e  seems to  have c o n s is te d  s o le ly  o f  ice  
moulding.
The theo ry  proposed i s  ad m itted ly  no t e n t i r e l y  s a t i s ­
f a c to r y ,  a lthough  i t  f i t s  the  a v a i la b le  evidence b e t t e r  
than  any a l t e r n a t i v e .  A s o l i f l u c t l o n a l  o r ig in  seems 
u n l ik e ly :  the  bench shows no c o n s is te n t  r e l a t i o n s h ip  w ith  
the s lope  and h e ig h t o f  the  scarp  face  above, and d ie s  
away com plete ly  towards L l a n f o i s t ,  where s lo p es  a re  e q u a l ly  
s te e p .  Moreover, the so u th -w e s te r ly  a sp ec t o f th e  oppo­
s i t e  s id e  o f the  v a l le y  would be more favo u rab le  f o r  s o l i -  
f lu x ic n  p ro c e s se s ,  b u t  th e re  i s  l i t t l e  evidence o f  bench 
or t e r r a c e  development th e r e .  L a te r  e ro s io n  cou ld , 
however, have removed t r a c e s  of the  bench from th a t  s ide  
of the  v a l le y  and a t  L l a n f o i s t ,  i f  i t  i s  co ns idered  to  
da te  from an e a r l i e r  advance. E ro s io n  by m arg ina l m e lt-  
w ater d ra inage  was co n s id e red , b u t r u le d  out on morpho­
lo g ic a l  grounds. The bench i s  a lso  q u ite  d e f i n i t e l y  not 
a kame t e r r a c e .
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I t  i s  suggested  th e re fo re  th a t  in  the  u n d e rc u t t in g  
and benching of the  scarp  fo o t in  the  L la n e lle n  a re a  we 
have a suggestion  o f a t  l e a s t  a dual ice  advance in  the 
Usk, se p a ra te d  by an i n t e r v a l  in  which co n s id e rab le  
e ro s io n a l  work was accom plished. This accords w ith  the 
evidence from the  B lack F oun ta in s  v a l l e y s ,  which suggest 
a L ast g la c ia t io n  deepening of the  middle s e c t io n  o f  the  
Usk of a t  l e a s t  200 f e e t  on the n o r th e rn  s ide  o f  Gilwern 
H i l l ,  and in  the  L la n e l ly  a re a ,  and the  d r i f t  choked 
f lo o r  of Cwm Llanw enarth  opens out in to  the  Usk v a l le y  
a t  about t h i s  l e v e l  n e a r  Govilon.
Other f e a tu r e s  may be mentioned b r i e f l y .  The im port­
ance o f  the sm all v a l le y  g la c i e r  o f the Ochram has been 
d isc u sse d  p re v io u s ly  (pp. 2 2 2 ) .  Three vary ing  s ta g e s  of 
development are  sugges ted : ( i)  a maximum stage  when the 
ic e  from t h i s  v a l le y  was jo in in g  th a t  in  the Usk, and 
s tream ing  sou th  along the  scarp  fo o t ;  ( i i )  a phase when 
the Usk ice  had th in n ed  the  Cchrarn ic e  descending a t  a 
maximum to  ju s t  below the p re s e n t  cana l c ro s s in g  (300091);
( i i i )  a c irque  g l a c i e r  phase# The e x te n t  of m ora in ic  
r id g e s  fes tooned  about the  c irq u e s  su g g es ts  th a t  t h i s  phase 
was r e l a t i v e l y  long .*
*
These are  th re e  s ta g e s  v/hich could  be r e l a t e d  to  one 
major g l a c i a l  phase , or to  th r e e  se p a ra te  advances.
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The Punchbowl a t  th e  head  o f  th e  Fyrwd, a l t h o u g h  
a p e r f e c t l y  form ed c i r q u e ,  i s  v e r y  s m a l l ,  s u g g e s t i n g  t h a t  
i t  began  to  f u n c t i o n  a s  a b a s i n  o f  i c e  a c c u m u la t io n  a t  a 
r e l a t i v e l y  l a t e  s t a g e ,  and th e  e x t e n t  o f  a s s o c i a t e d  mor­
a i n i c  m a t e r i a l  s u g g e s t s  t h a t  i t  d id  n o t  c o n t r i b u t e  
s i g n i f i c a n t l y  t o  th e  Usk g l a c i e r .  Cwro C ra f  (277124) 
above L l a n f o i s t ,  shows e v id e n c e  o f  n i v a t i o n ,  b u t  t h e r e  
a r e  no t r u e  m o ra in ic  a c c u m u la t io n s .
The rem aining f e a tu re s  of no te  are h igh  l e v e l  benches. 
These have a g e n e ra l ly  low c r o s s -g r a d ie n t ,  and fo rm ation  
by l a t e r a l  m e ltw ate r  during  a maximum stage  i s  p o s s ib le .
The two h i g h e s t  ( f i g .  2 1 )  on th e  n o r t h  s id e  o f  th e  Fyrwd 
v a l l e y ,  and c u t  a c r o s s  th e  neck  o f  th e  s p u r  f l a n k i n g  th e  
e a s t e r n  s id e  o f  th e  Ochram v a l l e y  (above L l a n e l l e n )  a re  
a t  j u s t  o v er  900 f e e t ,  w h i l s t  t h e r e  i s  a lo w e r ,  l e s s  
e x te n s iv e  t i l l - c o v e r e d  b en ch  above L l a n f o i s t  a t  c .  600 f e e t .
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(b )  OLYTIIA -  CHAIN BRIDGE.
1. GEIIERAL.
This s e c t io n  of the v a l le y  t re n d s  in  a SSW 
d i r e c t i o n ,  be ing  guided by a f a u l t ,  here bounding 
the  w estern  s id e  of the  n o r th e rn  p a r t  o f the S i l u r i a n  
i n l i e r  (Walmsley, 1959). To the  r i g h t  o f  the r i v e r ,  
m arls  of the lower d iv i s io n  of the  Old Red Sandstone 
r i s e  to  a maximum of 310 f e e t  n e a r  Groes L la n v a ir  
(338 081), b u t eas tw ards  Ludlovian rocks reach  over 
600 f e e t  in  C ly tha  H i l l  and T ro s tre y  H i l l .
V a l le y -s id e  s lo p es  are  s te e p ,  e s p e c ia l ly  in  the  
e a s t ,  m eeting the d r i f t  of the v a l le y  f lo o r  in  a gener­
a l l y  abrupt b reak  of s lo p e . I t  i s  p o s s ib le  t h a t  the  
s te e p n e ss  of the e a s te rn  v a l le y - s id e  i s  p a r t l y  s t r u c t u r a l ,  
as c o ls  a t  Bettws Newydd (361 062s cu t by a rae ltw ate r 
channel) and n o r th  of T ro s trey  (362 053) as w e ll  as the 
v a l le y  p a s t  T ro s tre y  Court (366 044) are  a l ig n e d  w ith  the 
f a u l t - c o n t r o l l e d  s e c t io n  of the  Usk mapped by V/almsley 
(1959). His ‘ s o l i d 1 mapping of the  Bettws Newydd a rea  
i s  very  incom plete due to  the  th ic k n e ss  of the d r i f t  in  
the  a re a .  South of G lytha the  Usk swings away from the  
v a l le y  s id e ,  and a t  Bettws Newydd a r id g e  of h ig h  ground
-  251
e x te n d s  w es tw a rd s ,  d ro p p in g  s t e e p l y  t o  th e  r i v e r  a t  
C hain  B r id  ;e* The a n g le  formed by t h i 3  r i d g e  and 
th e  n o r t h - s o u t h  t r e n d i n g  w e s te rn  s lo p e s  o f  C ly th a  H i l l  
i s  o c c u p ie d  by a t r i a n g u l a r  shaped  lo w lan d  a r e a  w i th  a 
t h i c k  d r i f t  c o v e r .
T h is  s e c t i o n  o f  th e  v a l l e y  c o n t r a s t s  m ark ed ly  w i th  
t h a t  im m e d ia te ly  above i t ,  in  t h a t  th e  Usk i s  h e r e  in ­
c i s e d  b e tw een  h ig h  b an k s  o f  d r i f t ,  w i th  an e x t r e m e ly  
l i m i t e d  f l o o d  p l a i n  deve lopm en t ( f i g .  33)* T h ere  i s  
a l s o  a m a jo r  c o n t r a s t  i n  th e  amount o f  d r i f t  on th e  
v a l l e y  s i d e s ,  t h a t  on th e  e a s t  g e n e r a l l y  show ing a t h i c k  
c o v e r ,  e s p e c i a l l y  n e a r  i t s  f o o t ,  w h i l s t  th e  w e s te r n  
s lo p e s  a r e  v i r t u a l l y  d r i f t - f r e e *  A s h o r t  d i s t a n c e  to  
th e  s o u th  o f  C hain  B rid g e  t h e r e  i s  a m o ra in ic  r i d g e  a t  
Kemeys Commander (see  s e c t i o n  ( d ) , w hich  m arks th e  u p -  
v a l l e y  l i m i t  o f  a t h i c k  v a l l e y  t r a i n  o f  ou tw ash  d e p o s i t s .  
The r e l a t i o n s h i p  o f  t h i s  s e c t i o n  o f  th e  v a l l e y  to  b o t h  
th e  d e e p ly  e ro d e d  (and a l l u v i a t e d )  s e c t i o n  o f  th e  Usk 
im m e d ia te ly  u p s t re a m , and th e  e x t e n s iv e  ou tw ash  downstream  
o f  Kemeys th u s  r e q u i r e s  i n v e s t i g a t i o n .
2 . MORPHOLOGICAL DETAILS.
The m orphology o f  t h i s  s e c t i o n  i s  shown in  f ig *
(a) V a l l e y  f l o o r  d r i f t  f i l l *  The c h a r a c t e r  o f  t h i s
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v a r i e s ,  and a d i s t i n c t i o n  may be made b e tw een  th e  d r i f t  
c o n f in e d  m ain ly  t o  th e  w e s te rn  s id e  o f  th e  r i v e r ,  and 
t h a t  ab o u t B rynderw en to  th e  e a s t .
The d r i f t  t o  th e  w est shows a sm ooth, r o l l i n g  form , 
th e  r i d g e s  w hich  have been  mapped on i t s  s u r f a c e  ( f ig #  21) 
b e in g  b ro a d  and n o t  e a s i l y  p l o t t e d  i n  th e  f i e l d *  Towards 
Chain  B r id g e ,  a ten d e n c y  tow ards  d o w n -v a lle y  a l ig n m e n t  i s  
obv ious#  The d r i f t  s u r f a c e  h as  a m arked d o w n -v a lle y  
g r a d i e n t ,  b e in g  h i g h e s t  j u s t  s o u th  o f  C ly th a ,  where th e  
Usk e n t e r s  i t s  c o n f in e d  s e c t i o n ,  th e  d r i f t  s u r f a c e  r e a c h in g  
be tw een  160 and 170 f e e t  O.D. h e r e ,  w h i l s t  th e  f l o o d  p l a i n  
a t  t h i s  p o i n t  i s  a t  a lm o s t  e x a c t l y  100 f e e t  0#D# The 
downstream  g r a d i e n t  o f  th e  d r i f t  i s  su ch  t h a t  a t  C hain  
B r id g e  th e  a l l u v i a l  d e p o s i t s  o f  th e  Usk and i t s  t r i b u t a r y  
th e  Kant Robwl a r e  b u i l t  over a l a r g e  p a r t  o f  i t s  s u r f a c e .
At th e  w e s te rn  edge o f  th e  v a l l e y  f l o o r  a m a jo r  m e l t -  
w a te r  c h a n n e l  ( th e  O rch ard  House C hannel) h as  been  mapped. 
Above St# M ary’ s  Yard (3U9 070) i t  i s  b e s t  d e v e lo p e d ,  
a l th o u g h  no lo n g e r  c a r r y i n g  any s u r f a c e  d r a in a g e .  The 
d o w n cu tt in g  o f  t h i s  c h a n n e l ,  combined w i t h  tr im m ing  o f  th e  
b a se  o f  th e  v /e s te ra  v a l l e y  s id e  p a r t l y  a c c o u n ts  f o r  th e  
d e c l in e  i n  th e  l e v e l  o f  th e  d r i f t  s u r f a c e  i n  t h i s  d i r e c t i o n ,  
th e  d r i f t  o f  th e  v a l l e y  f l o o r  r e a c h in g  a maximum h e i g h t
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( w e s t  o f  t h e  r i v e r )  m a i n l y  a l o n g  t h e  " b lu f f  f l a n k i n g  
t h e  r e c e n t  i n c i s i o n  o f  t h e  U s k .  To t h e  s o u t h  o f  
S t .  M ary’ s  Y a r d  t h e  m e l t w a t e r  c h a n n e l  i s  o c c u p i e d  b y  
a m in o r  s t r e a m  d r a i n i n g  o f f  L l a n v a i r  H i l l ,  a n d  i t  
b e c o m e s  l e s s  d i s t i n c t ,  p r o b a b l y  due t o  a l l u v i a t i o n  o f  
i t s  l o w e r  r e a c h e s .  A f u r t h e r  c h a n n e l ,  w h ic h  d e f l e c t s  
t o  t h e  s o u t h - w e s t  o f  t h e  U s k  i n t o  t h e  l o w e r  R o b w l j u s t  
a b o v e  C h a in  B r i d g e  s u g g e s t s  t h a t  i t  w a s  f o r m e d  b e f o r e  
t h e  U sk  h a d  e n t r e n c h e d  i t s e l f  a l o n g  i t s  p r e s e n t  c o u r s e ,  
an d  i n  t h i s  a r e a  sh o w e d  s l i g h t  d e v e lo p m e n t  o f  b r a i d i n g ,  
a d i s t r i b u t a r y  o c c u p y i n g  t h e  l o w  g r o u n d  b e t w e e n  a d j a c e n t  
r i d g e s  o f  t h e  d r i f t  s u r f a c e .
To t h e  e a s t  o f  t h e  r i v e r  o n l y  a  l i m i t e d  a r e a  a b o u t  
T r o s t r e y  L od ge  (357 074) h a s  a  d r i f t  s u r f a c e  c h a r a c t e r  
s i m i l a r  t o  t h a t  i n  t h e  w e s t ,  t h e  m a in  f e a t u r e  h e r e  b e i n g  
an e x t e n s i v e ,  s e m i - c i r c u l a r  d e v e l o p m e n t  o f  hummocky d r i f t  
v / i t h  k e t t l e .  The d r i f t  w e s t  o f  t h e  U s k  an d  a t  T r o s t r e y  
L o d g e  i s  c h a r a c t e r i s e d  b y  l o w ,  l o n g  and r a t h e r  i n d i s t i n c t  
r i d g e s .  T h e i r  fo r m  s u g g e s t s  f a i r l y  u n i f o r m  d e p o s i t i o n  
o f  p r o b a b l y  m a i n l y  e n g l a c i a l  and  s u b g l a c i a l  m o r a in e  on a  
s m o o th e d  s u b - d r i f t  s u r f a c e ,  t h e  p r e s e n t  fo r m  r e f l e c t i n g  
a l s o  l a t e r  t r im m in g  b y  m e l t w a t e r  s t r e a m s ,  e s p e c i a l l y  i n  
t h e  w e s t .
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The hummocky d r i f t  w ith  k e t t l e  about Brynderwen* i s  
o f  a q u i te  d i f f e r e n t  c h a r a c te r ,  r id g e s  b e in g  sh o r t  and 
s teep  s id e d ,  and forming a more c h a o t ic  p a t t e r n .  The 
main development of t h i s  forms a s e m i-c i r c u la r  b e l t ,  cu t 
by the Usk in  the  w est, and a t  an a l t i t u d e  of betv/een 
150 and 250 f e e t  C*D., a lthough  one i s o l a t e d  r id g e  runs 
up the  f la n k s  o f  Coed y Bwnydd (367 068) to  alm ost 
U00 f e e t .  The form of the  main accum ulation su g g es ts  
f l u v i o - g l a c i a l  d e p o s i t io n  u p o n  and w ith in  w e ll-c re v a sse d  
ic e .  I f  the  r id g e  on Coed y Bwnydd i s  o f the same o r ig in ,  
i t  su g g es ts  an ic e  th ic k n e ss  o f a t  l e a s t  200 f e e t .  
Immediately so u th  of t h i s  d e p o s i t ,  a very  marked m eltw ater 
channel c u ts  through the c r e s t  of the r id g e  a t  Bettws 
Newydd. i t s  f lo o r  i s  a t  a h e ig h t  of 290 f e e t  O.D. a t  
i t s  h ig h e s t  p o in t ,  and i t  appears to  have been cu t by 
l a t e r a l  d ra inage  from ice  f i l l i n g  the v a l le y  above the 
c o n s t r i c t io n  formed by the Bettws Newydd r id g e .
I t  i s  d i f f i c u l t  to  account fo r  t h i s  ex trem ely  lo c a l ­
ized  accum ulation of hummocky d r i f t  a t  Brynderwen. This 
could b e :
(a) the r e s u l t  o f removal by m eltw ate r  
s tream s or a subsequent ice  advance, o f 
a s im i la r  d e p o s i t  once occupying the w este rn  
s e c to r  o f the v a l le y ;
'‘‘P la te  17.
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o r  (b )  due t o  c o n d i t i o n s  w h i c h  f a v o u r e d  
t h e  l o c a l  a c c u m u l a t i o n  o f  m e l t w a t e r  
d e p o s i t s .
A l t h o u g h  m e l t w a t e r  e r o s i o n  w a s  c l e a r l y  f a r  m ore  s i g n i f ­
i c a n t  a t  a l a t e  s t a g e  a l o n g  t h e  w e s t e r n  s i d e  o f  t h e  
v a l l e y  an d  a l o n g  t h e  l i n e  o f  t h e  p r e s e n t  r i v e r  t h a n  i n  
t h e  e a s t ,  t h e  a r e a  d i r e c t l y  a f f e c t e d  b y  m e l t w a t e r  a c t i o n  
a p p e a r s  t o  b e  r e l a t i v e l y  l i m i t e d ,  a s  i n d i c a t e d  b y  t h e  
e x t e n t  o f  t h e  m ore s m o o t h l y  f l o w i n g  d r i f t  fo r m s *  A 
l a t e  i c e  a d v a n c e  i s  i m p r o b a b l e .
L o c a l i z e d  g l a c i o - f l u v i a l  a c c u m u l a t i o n  i s  p o s s i b l e  
w h e r e  s u i t a b l e  c h a n g e s  o c c u r  i n  t h e  g r a d i e n t  a n d  c h a n n e l  
fo r m s  o f  m e l t w a t e r  s t r e a m s ,  a l t h o u g h  e x t r e m e  l o c a l i z a t i o n  
o f  d e p o s i t i o n  a s  i n  t h i s  c a s e  w o u ld  a p p e a r  u n l i k e l y .
H e r e ,  t h e  p r e s e n c e  o f  a m a j o r  c h a n n e l  a c r o s s  t h e  r i d g e  
a t  B e t t w s  Newydd i m m e d i a t e l y  t o  t h e  s o u t h  s e e m s  s i g n i f ­
i c a n t ,  a s  t o o  t h e  a b s e n c e  o f  s i g n i f i c a n t  m e l t w a t e r  
d e p o s i t s  i n  t h e  s m a l l  v a l l e y  d r a i n i n g  s o u t h w a r d s  f r o m  i t  
t o w a r d s  t h e  U s k  b e y o n d  K em eys C om m ander. S h r i n k a g e  o f  
t h e  i c e  due t o  m e l t  u p s t r e a m  o f  t h e  c h a n n e l  i s  u n l i k e l y  
t o  h a v e  b e e n  m a t c h e d  b y  d o w n c u t t i n g  o f  t h e  c h a n n e l  
( p r o b a b l y  i n i t i a t e d  b y  l a t e r a l  m e l t w a t e r  s t r e a m s  u t i l i z i n g  
a p r e - e x i s t i n g  c o l  1 HBBE^Egjgg. ) .  T he i c e  m a r g i n a l
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w a t e r  "body t h a t  m i g h t  h a v e  fo r m e d  i n  t h i s  way w o u ld  
p r o v i d e  i d e a l  c o n d i t i o n s  f o r  s e d i m e n t a t i o n ,  l a t e r  
d r a i n i n g  and  c o l l a p s e  o f  t h e  s e d i m e n t s  i n t o  c r e v a s s e s  
f o r m e d  h y  m e l t  o f  t h e  u n d e r l y i n g  i c e  b o d y  g i v i n g  r i s e  
t o  t h e  p r e s e n t  fo r m s *  No e x p o s u r e s  w e r e  a v a i l a b l e  t o  
d e t e r m i n e  w h e t h e r  t h e r e  w a s  e v i d e n c e  o f  l a c u s t r i n e  
d e p o s i t i o n ,  and n o  e v i d e n c e  of p r o - g l a c i a l  l a k e  fo r m ­
a t i o n  w a s  n o t e d #
(b )  Me l t w a t e r  c h a n n e l s  a n d  l a t e r  r i v e r i n e  f e a t u r e s *  Two 
m e l t w a t e r  c h a n n e l s  h a v e  a l r e a d y  b e e n  n o t e d  i n  d i s c u s s i o n  
o f  t h e  d r i f t  f i l l :  t h e  O r c h a r d  H ou se  C h a n n e l ,  u n d e r  t h e  
w e s t e r n  v a l l e y  s i d e ,  and  t h e  B e t t w s  New ydd C h a n n e l#
The deep, s t re a m - le s s  v a l le y  known as Snouch 's 
D ingle , descending to  the v a l le y  f lo o r  a t  G reat House 
(361 081), sou th  of C ly th a , may a lso  owe i t s  p re s e n t  
form in  p a r t  to  m e ltw ate r  e ro s io n  (i#e# descen t of l a t e r a l  
d ra inage  towards the v a l le y  f lo o r  a t  the ice  m a rg in ) , and 
i t  i s  mapped as 3uch in  fig*  28# I t s  w id th , however, 
and the  h e ig h t a t  which i t  commences on C ly tha H i l l  (over 
500 f e e t  O.D.) suggest th a t  o th e r  f a c t o r s  are involved# 
Walmsley (1959) shows t h a t  i t  i s  f a u l t - c o n t r o l l e d #  I t  
i s  suggested  th a t  i t s  p re s e n t  abrupt form, incommensurate 
w ith  i t s  d ra in ag e , i s  the  r e s u l t  o f ic e  coming down the
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Usk a t tem p tin g  to  o v e rr id e  C lytha H ill*  W hils t most of 
the ice  was c l e a r ly  d e f le c te d  e i t h e r  eastw ards in to  the  
Clawdd, or southwards along the p re s e n t  Usk, a minor 
tongue of ic e ,  most l i k e l y  guided by a p r e - e x i s t in g ,  
f a u l t - c o n t r o l l e d ,  minor v a l l e y ,  appears  to  have ascended 
the f la n k  of C lytha H i l l ,  e rod ing  the  v a l le y  as i t  d id  
so . No s ig n i f i c a n t  c ro ss in g  of the  r id g e  a t  the v a l le y  
head ap p ears , however, to  have been made#
The Orchard House Channel, and the p re s e n t  course
of the Usk seem to  have been fa sh io n ed  by m eltw ate r d ra in ­
ing  from ice  p e r s i s t i n g  in  the C ly tha  a rea  and lower Clawdd 
a f t e r  i t  had d isap p ea red  from the main Usk v a l le y  between 
C lytha and Kemeys Commander (see s e c t io n  e of t h i s  C hapter. 
S ed im enta tion  in  the C ly tha a re a ,  fo llo w in g  ice  m e lt ,  was 
p robab ly  c o n t ro l le d  by dow ncutting of the p re s e n t  Usk 
channel above Chain B rid g e . Minor r i v e r  t e r r a c e s  marking
s ta g e s  in  the in c i s io n  o f the  r i v e r  a re  p re s e n t  on the
in n e r  s id e  of the develop ing  meander bends (a t  Pant on 
the w este rn  s ide  (357 078) and n ea r  Brynderwen (35k  071) 
in  the  e a s t ) .  These have a comparable r e l a t i o n  w ith  the 
p re s e n t  f lo o d  p la in  as the  minor te r r a c e  developed opposite  
C lytha a t  L la n fa i r  K ilgedd in  (p# 310 ) ,  b u t appear to  merge 
w ith  th e  f lo o d  p la in  towards Chain B ridge .
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3 .  CONCLUSION*
The ice  advance which extended down v a l le y  to  
Kerneys Commander and d isch a rg ed  v a s t  q u a n t i t i e s  of 
m eltw ate r to  form the major v a l le y  t r a i n  f i l l i n g  the 
v a l le y  "below th e re  ( s e c t io n  d) i s  l i k e l y  to  have been 
the l a s t  ic e  to  occupy the  Usk below C ly tha , and thus  
la rg e ly  re sp o n s ib le  f o r  the  d r i f t  d e p o s i ts  of the  p a r t  
of the  v a l le y  under d is c u s s io n .  At one s tage  l a t e r a l  
d ra inage  was c ro ss in g  the r id g e  c o n s t r i c t in g  the v a l le y  
west of Bettws Newydd, and sed im en ta tion  in  a minor p ro ­
g l a c i a l  lake  upstream of t h i s  channel may be re sp o n s ib le  
fo r  the  marked accum ulation of hummocky d r i f t  a t  Bryndcr- 
wen. Ice p e r s i s t i n g  about C ly tha  and in  the lower Clawdd 
a f t e r  c lea ran ce  from the Usk about Chain Bridge d isch a rg ed  
m eltw ater southw ards, r e - e s t a b l i s h in g  the p r e - g l a c i a l  
course of the Usk*
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( c )  QOETRE AREA.
At L lanover the  Usk swings eastw ards away from 
the C o a lf ie ld  s c a rp ,  b u t e x te n s iv e  d r i f t  d e p o s i ts  in  
the a rea  about G oe tre , to  the so u th  o f  L lanover, show 
th a t  the  ice  con tinued  along the  fo o t  o f the  scarp  a t  
l e a s t  as f a r  as the B e r th in  v a l l e y .  The morphology 
of t h i s  a rea  i s  shown in  f i g .  23*
1. SOUTHWARD EXTENT OP THE ICE.
The ex ac t e x te n t  of the  ice  in  t h i s  a rea  i s  no t 
e a s i l y  de term ined . D r i f t  showing marked c o n s t ru c t io n a l  
f e a tu re s  te rm in a te s  a t  the head of the  s lo p e s  le a d in g  
down in to  the  B e r th in  v a l le y  n ea r  L i t t l e  M i l l ,  a lthough  
in  the Monkswood area  to  the  e a s t ,  c o n s t ru c t io n a l  d r i f t  
topography i s  to  be found descending alm ost to  v a l le y  
f lo o r  l e v e l .  I t  i s  u n l ik e ly  th a t  ice  v/ould ex tend  to  
the  b r in k  of t h i s  v a l l e y ,  and n o t descend in to  i t ,  and 
the  g en e ra l  absence o f d r i f t  in  the v a l le y  i t s e l f  i s  
a t t r i b u t e d  to  removal by m e ltw a te r . In  view o f the 
v a l le y  s i z e ,  and i t s  p o s i t i o n ,  m arg inal to  the  l i n e  of 
the  p robab le  ice  f r o n t ,  i t  almost c e r t a in ly  fu n c tio n ed  
as  a m ajor m eltw ate r d i s t r i b u t a r y  a t  t h i s  tim e.
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The p o s s i b i l i t y  th a t  the anomalous course of 
th e  B e r th in  Brook might have been i n i t i a t e d  by 
m arg ina l m eltw ate r d ra inage  was co n s id e red . This 
seems u n l ik e ly  in  view of the number o f low c o ls  
le a d in g  southward in to  the  i c e - f r e e  a reas  d ra in ed  by 
the  Sor and lower Afon Lwyd. M eltw ater would only 
have used the B e r th in  ro u te  i f  i t  was a lre ad y  e s ta b ­
l i s h e d  as a v a l le y  p r i o r  to  the  phase of ice  in v as io n  
under c o n s id e ra t io n .  The B e r th in  i s  l i k e ly  to  be a 
la te -d e v e lo p e d ,  s t r u c tu r a l ly - g u id e d  member o f  the  d ra in ­
age system, which p robably  extended a t  the  expense of 
minor Sor headw ater s tream s.
The p resence  of a r e l a t i v e l y  deeply cu t v a l le y  
tra n s v e rs e  to  the  ice  flow , and nea r  the  ic e  margin 
must have h indered  f u r th e r  southward movement, and i t  
i s  re  as nab le  to  suppose th a t  the ice  margin lay  along 
the  l i n e  of the v a l le y .  There i s ,  however, some reason 
fo r  su sp e c tin g  th a t  sm all lo b es  of ic e  c ro ssed  c o ls  from 
the B e r th in  in to  the head o f the Sor d ra in a g e , f o r  the 
remains o f a sm all moraine are  to  be found a t  the head 
of th a t  v a l le y  n ea r  Maes-mawr (322002*). This ice  lobe 
appears to  have c ro ssed  the Beech Tree Col (marked on 
f i g .  23), a f a i r l y  narrow , f la t -b o tto m e d  f e a tu re  w ith  a
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floor at ca. 360 feet, some 200 feet above the floor 
of the Berthin valley. At the head of the main head­
water of the Sor at Cwm is a much wider feature, shown 
in fig. 23 as Cwm saddle. During the construction of 
the Llandegfedd Reservoir the removal of trees and 
hedgerows with bulldosers permitted examination of the 
subsoil in this area. Numerous erratio pebbles, many of 
Coalfield derivation, in a sandy matrix, suggested out- 
wash into this valley head at a time when the outlet 
via the lower Berthin valley might have been blocked, 
or alternatively from an ioe lobe crossing the Berthin 
valley into the Cwm saddle. There is no other evidence 
of this. Bast of Cwm access was not possible into the 
extensive area occupied by the Glascoed Royal Ordnance 
Factory. A final col in the Berthin watershed is to be 
seen at Pontypool Road (298002), where it is utilised 
by the railway in its crossing from the Afon Iwyd valley. 
In this case, however, it is most likely to have been 
used by meltwater from the glacier in the Afon Lwyd, as 
there is no drift evidence in the headwater of the Berthin 
upstream of Little Mill. It is therefore suggested that 
although the ice might have advanced for a limited period 
beyond the Berthin Brook, that that valley marked the 
limit of the main advance.
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2. DRIFT MORPHOLOLY NORTH OP THE BERTHIN BROOK
This i s  i l l u s t r a t e d  by f ig*  23, which shows 
e s p e c i a l ly :
(1) the c o n c e n tra t io n  of d r i f t  f e a tu re s  in  
a b e l t  ex ten d in g  from the Ochram v a l le y  
through P e n p e l le n i  to  Honkswood; and
(2) the reduced s ig n i f ic a n c e  o f  karaes and 
s im i la r  w a te r - l a in  fe a tu re s*
The d r i f t  f e a tu r e s  c o n cen tra ted  in  t h i s  NW-SE 
tre n d in g  b e l t  a re  p redom inantly  m arginal f e a tu r e s  of 
the ice  tongue. T h e ir  p r o l i f i c  development in  t h i s  
a rea  may in  p a r t  be due to  the a d d i t io n a l  m orain ic  
m a te r ia l  added from the Ochram c irq u e  g l a c i e r s ,  and 
p o s s ib ly  a ls o  as a r e s u l t  of f r o s t  s h a t t e r in g  and mass 
movement on the  scarp  face g en e ra lly *  The dominance 
of t i l l  and moraine f e a tu r e s ,  and the  l im i te d  develop­
ment of f l u v i o - g l a c i a l  d e p o s i ts  and r e l a t e d  morpho­
lo g ic a l  f e a tu r e s  may in  p a r t  be accounted f o r  by the 
lo c a t io n  of t h i s  a rea  above the  main v a l le y  f l o o r ,  w e l l -  
d ra in ed  by t r i b u t a r y  stream s o f the Usk* As the  a rea  
i s  some 200 f e e t  above the Usk v a l l e y ,  ice  would only 
have cro ssed  i t  when a t  l e a s t  s e v e ra l  hundreds of f e e t  
th ic k ,  and a c t iv e .  When m e lt in g ,  and th in n in g  occurred ,
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the  ic e  in  the  Goetre a re a  would q u ick ly  become 
detached  from the main stream  of ic e  movement, and 
ra p id  m elt would occur*
The main m arginal f e a tu r e s  are  to  be found in  a 
b e l t  ex ten d in g  ac ro ss  the  head of the  Nant y Robwl 
v a l le y  to  P e n p e l le n i .  These take the  form of r id g e s  
e lo n g a ted  in  a NW-SE d ire c t io n *  They are  composed in  
the main of t i l l ,  v /ith  c o a l f i e l d  e r r a t i c s  in  a predom­
in a t in g  c lay  m a tr ix .  They a re  c l e a r ly  m oraines, 
re c o rd in g  s l i g h t  f lu c tu a t io n s  of the  ic e  f r o n t  du ring  
the f i n a l  r e t r e a t .  T h e ir  d isco n tin u o u s  form sugges ts  
p a r t i a l  washing away by m eltw ate r , or removal by minor 
readvance* K e t t le  h o le s  between the r id g e s  suggest 
b u r i a l  o f ic e  in  outwash deposits*  On the  whole, 
however, outwash i s  l im i t e d  in  t h i s  a r e a ,  a r e f l e c t i o n  
of the  r e l a t i v e l y  s te e p  s lo p es  down to  the  Usk in  the  
e a s t ,  and the B e r th in  Brook in  the sou th . The g r e a t e s t  
c o n c e n tra t io n  of r id g e s  i s  in  an a re a  to  the n o r th -w es t 
of P en p e llen i*  Here, n o t only a re  the r id g e s  c lo s e s t  
to g e th e r ,  b u t  they are  most abrup t in  form. Beyond 
t h i s  ( i* e .  to  the so u th  and west) the  r id g e s  a re  
b ro a d e r  and spaced a t  v/ider i n t e r v a l s ,  a lthough  they  
remain as d i s t i n c t  landscape  f e a tu r e s .  The c o n t r a s t  in
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morphology may be a r e f l e c t i o n  of a d i f f e r e n t  age, the 
o u te r  s e r i e s  be ing  o ld e r ,  and s u b je c t  to  m o d if ic a t io n  
by s o l i f l u c t i o n  d u rin g  the  fo rm ation  of the  second 
s e r i e s .
To the e a s t  o f  P e n p e l le n i  th e re  i s  a b reak  in  the  
m orain ic  r id g e  topography which cannot be s a t i s f a c t o r ­
i l y  e x p la in e d . I t  may be due in  p a r t  to  the alignm ent 
of the  h i l l  mass in  t h i s  a rea  in  a d i r e c t io n  (NKW-SSE) 
which i s  a t  r ig h t  ang les  to  the moraine r id g e s ,  and 
presumably p a r a l l e l  to  the  d i r e c t io n  o f  ice  movement*
As i t  r i s e s  about 75 f e e t  above the  r id g e  on e i t h e r  
s ide  of i t ,  i t  would tend  to  d iv e r t  ic e  flow along i t s  
f la n k s ,  accoun ting  fo r  the  c o n c e n tra t io n  of m orain ic  
d e p o s i ts  th e r e .  The h i l l  i s  capped by an i r r e g u l a r  
cover o f t i l l ,  bu t the  few r id g e s  mapped on i t  are  in ­
d i s t i n c t .  The alignm ent o f  the m ora in ic  r id g e s  to  the 
e a s t  of t h i s  ( in  the  Monkswood a rea )  i s  l e s s  d i s t i n c t l y  
NW-SE, and th e re  i s  a tendency f o r  the  r id g e s  to  swing 
round to  a n o r th -s o u th  d i r e c t io n  in  the  e a s t  as the Usk 
i s  approached. This su g g es ts  in te r f e r e n c e  by ice  
p e r s i s t i n g  in  the Usk t r e n c h  a f t e r  m e lt in g  a t  h ig h e r  
lev e ls*  This i s  supported  by the number o f m eltw ater 
channels mapped c ro s s in g  the  narrow r id g e  from the Usk
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v a l le y  sou th  of Kemeys Commander in to  the lower 
B e r th in  valley*  These conform in  the  main to  the 
v a le s  formed between a d ja c e n t m orain ic  r id g e s ,  
a lth o u g h  t h e i r  c o n t in u i ty  of s lope and c r o s s - s e c t io n a l  
form leave  no doubt as to  t h e i r  use as m eltw ate r d i s t ­
r i b u t a r i e s .  I t  i s  l i k e l y  th a t  they  were used by 
m eltw ate r fo rm erly  running  m arginal to  th e  ic e  when i t  
occupied only the Usk t r e n c h ,  a lthough  the  b r a id in g  of 
one channel suggests  s u b - g la c i a l  i n i t i a t i o n .
North of P e n p e l le n i  the  in n e r  group o f moraine 
r id g e s  swing towards the upper p a r t  of the Rhyd y 
m eirch v a l le y .  Here a secondary alignm ent o f  th ese  
r id g e s  becomes e v id e n t ,  t h i s  time in  an e a s t -w e s t  
d i r e c t io n .  T his  suggests  th a t  the r id g e s  m a in ta in in g  
the NW-SE l i n e  along the fo o t  o f  the scarp  are  l a t e r a l  
m oraine, v /h i ls t  those  b ranch ing  eastw ards from them 
reco rd  a c tu a l  p o s i t i o n s  of the ic e  f ro n t  d u rin g  r e t r e a t*  
Between the Nant rhyd y m eirch  and the  Ochram, the  l a t ­
e r a l  c h a ra c te r  o f  the  r id g e s  i s  re-em phasised . Most 
r e t a i n  the  NW-SE a lignm ent, b u t the  m eltw ate r channels 
a s s o c ia te d  w ith  them ru n , in  some c a se s ,  d i r e c t l y  down 
s lo p e .  These are  p robab ly  s u b -g la c ia l  s h u te s ,  formed 
by m arg inal d ra inage tu rn in g  a b ru p tly  to  e n te r  the body
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of the  ic e .  I t  i s  i n t e r e s t i n g  to  note  th a t  only where 
c o n s t ru c t io n a l  f e a tu r e s  of the ic e  are  prom inent do v/e 
g e t  convincing examples of m arginal d ra inage  forms*
When the ice  f r o n t  la y  along the r id g e s  about 
P e n p e l le n i ,  d ra inage  from i t  appears to  have d ra in e d  
southwards e a s i l y  v ia  the sm all so u th -f lo w in g  t r i b u ­
t a r i e s  of the B e r th in  Brook* However, w ithdraw al of 
the ice  in to  the b a s in  o f the Kant y Robv/1 r e s u l t e d  in  
impeded m eltw ater d is p o s a l  from the  ice* Evidence o f 
t h i s  i s  to  be seen in  the  karne te r r a c e  developed nea r  
Gapel Ed (320051) to  the n o r th  of P enpe llen i*  An 
enlargem ent of the morphology of t h i s  a rea  i s  to  be 
seen in  fig*  24* A f l a t  s h e l f  i s  b u i l t  up a g a in s t  
the main b e l t  o f  moraine r id g e s  a t  t h i s  p o in t .  I t s  
su r fa c e  d e c l in e s  in  h e ig h t  southw ards, narrow ing as i t  
does so , and fades  away in  the a rea  o f P e n p e l le n i  v i l l ­
age. I t s  face i s  made up p a r t l y  of t i l l ,  b u t p robab le  
ice  c o n ta c t  a reas  suggest th a t  a f l u v i o - g l a c i a l  d e p o s i t  
was b u i l t  up, p o s s ib ly  over hummocky b a s a l  o r l a t e r a l  
m orain ic  deposits*  No exposures were found in  the  
t e r r a c e ,  b u t  i t  i s  suggested  th a t  i t  i s  a kame te r r a c e  
formed by m arginal d ra inage  which e v e n tu a l ly  found i t s  
v/ay in to  the  B e r th in  v a l le y  v ia  the  co l a t  p en p e llen i*
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From t h i s  c o l ,  a channel can he t r a c e d  descending 
the  h i l l s i d e  on the sou th  s ide  o f the  r id g e  to  jo in  
a t r i b u t a r y  of the  B e r th in  Brook. This channel 
c ro s se s  the r id g e  a t  ju s t  over 300 f e e t  O.D. A 
second m eltw ater channel i s  to  he seen in  f i g .  
a l i t t l e  to  the e a s t  on t h i s  same r id g e ,  and the  
absence of a s s o c ia te d  f l u v i o - g l a c i a l  f e a tu re s  su g g es ts  
fo rm ation  s u h -g la c ia l ly #
At the fo o t of the  kame t e r r a c e ,  a d i s t i n c t  
concave b reak  of slope bounds a very  damp, p a r t l y  
wooded f l a t  o ccu rr in g  the upper p a r t  of the Nant y 
Robwl v a l le y .  The b reak  of slope l im i t in g  t h i s  can 
be mapped e a s i l y  on the  n o r th ,  so u th  and w est, b u t to  
the e a s t  th e re  i s  a s lope towards the  r i v e r  which has 
p a r t l y  in c is e d  i t s e l f  in to  t h i s  f surface* n ea r  Goetre 
Church. E as t of t h i s  the Nant y Robwl cu ts  q u i te  a 
narrow v a l le y ,  in  c o n t r a s t  to  i t s  open headw aters , in  
i t s  f a l l  to  meet the Usk a t  Chain B ridge . The f l a t  i s  
a t  a l e v e l  of ca . 285 f e e t  a t  i t s  w estern  m argins, b u t  
d e c l in e s  to  ca . 250-260 f e e t  n e a r  G oetre . I t  i s  sugges­
te d  th a t  t h i s  f l a t  i s  most l i k e ly  to  have formed by 
sed im en ta tio n  in  a body of w ater h e ld  up by the ice  in  
the  upper p a r t  o f  the  Nant y Robwl v a l l e y ,  and acco rd in g ly
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has been marked on f i g .  2k as a former lake f l o o r .
North of the  Goetre f l a t ,  a number o f m e ltw a te r  
channels  c ro s s  the  Pen-groes-oped  -  Croes L la n v a ir  
r id g e .  The most im portan t a re  (commencing in  the 
e a s t ,  f i g .  2 k ) :
1* the L la n v a ir  Channel (a t  L lan v a ir  Grange -  
333072)* A marked channel w ith  a sinuous course  
c ro ss in g  the  r id g e  a t  ca . 285 f e e t ,  and descending  
on the  so u th  s id e  of the r id g e  in to  the  mouth o f  
the r a n t  y Robwl v a l l e y .
2* a channel (329071) p robab ly  o r ig i n a l ly  a t  
ca . 270 f e e t ,  b u t  now u t i l i s e d  by the ra ilw a y  
which c ro s s e s  the r id g e  a t  t h i s  p o in t  in  a 
c u t t in g .
3* a channel west of Hendre Uchaf (323072) 
w ith  an in ta k e  a t  over 300 f e e t  which le a d s  
in to  the  head of a t r i b u t a r y  o f the Nant y 
Robwl (shown a t  the  top c e n tre  of f i g .  2 k )•
A f u r th e r  channel le ad s  from t h i s  ac ro ss  a 
minor w atershed  in to  the  f l a t  d esc rib ed  above.
I t  meets the f l a t  a c c o rd a n tly ,  su g g es tin g  th a t  
ag g rad a tio n  o f the f l a t  was l in k e d  w ith  the  
c u t t in g  o f the channel.
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I t  i s  p robab le  th a t  th e  channels  were i n i t i a l l y  
s u b - g la c i a l ,  f o r  th e re  i s  no evidence to  suggest th a t  
they c a r r ie d  d ra inage  from a body of w ater he ld  up in  
the  Nant Rhyd y m eirch v a l l e y ,  w h i l s t  t h e i r  a l t i t u d e  
and p o s i t io n  on the  r id g e  do n o t suggest th a t  they  mark 
su ccess iv e  p o s i t io n s  o f the  ic e  margin# With c l e a r ­
ance of ice  from the r id g e ,  i t  i s  however, p robab le  
th a t  the ilendre Uchaf channel a t  l e a s t  c a r r ie d  m e lt­
w ater d ra in in g  in to  the temporary lake he ld  up in  the  
Goetre area#
Drainage of w ater from the  lake must have been 
e f f e c te d  e i t h e r  ac ro ss  the  su rfa c e  of the  ic e  f i l l i n g  
the lower I an t y Robwl, o r along the f la n k  o f the  r id g e  
to  the s o u th -e a s t  of P e n p e l le n i ,  as the  channel a t  
p e n p e l le n i  would appear to  be too  h igh  to  have fu n c tio n ed  
as a sp illw ay# There i s ,  however, no ev idence o f mar­
g in a l  d ra inage along the ridge#
3. CONCLUSION#
Ice  movement southwards was h a l te d  by the B e r th in  
v a l le y  a lthough  minor lobes  might have c ro ssed  c o ls  in to  
the lie ad of the  Sor d ra in a g e . Ice would only have c ro ssed  
the low h i l l s  about Goetre when i t  was r e l a t i v e l y  th ic k  in
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the  main v a l le y  below Abergavenny, as  they r i s e  150-200 
f e e t  above i t .  The ice  in  t h i s  a rea  would th u s  be 
r e l a t i v e l y  th i n ,  and a s tage  i s  envisaged when the 
Goetre a rea  was r e l a t i v e l y  c l e a r  of ic e ,  a lthough  ice  
p e r s i s t e d  in  the  main v a l le y  of the Usk as f a r  down­
stream  as Kemeys Commander. R e tre a t  s tag es  o f  the 
ice  from the  a re a  are marked, however, by m orain ic  
accum ulations about P e n p e l le n i  and on the P en -g ro es -  
oped -  Croes L la n v a ir  r idge  to  the  n o r th .  L a te r a l  
m orain ic  d e p o s i ts  are most e v id e n t ,  t e s t i f y i n g  to  
n iv a t io n  and mass movement on the sc a rp ,  and to  the 
c o n t r ib u t io n  of the  Ochram c irq u e  g l a c i e r s .  F lu v io -  
g l a c i a l  d e p o s i ts  are  r e l a t i v e l y  l im i te d  in  t h i s  a re a ,  
b u t m arginal d ra inage  seems to  have formed a kame 
te r r a c e  n o r th  of P e n p e l le n i  b e fo re  escap ing  over a co l 
in to  the B e r th in  v a l le y ,  and m e ltin g  of the  ic e  occupy­
ing the upper I an t y Robwl seems to  have r e s u l t e d  in  the 
fo rm ation  o f a sm all p r o g la c ia l  la k e .  P re s e n t  day 
dra inage i s  in f lu e n c e d  by the  s e r i e s  o f m eltw ate r 
channe ls , most of which were i n i t i a t e d  s u b - g la c i a l l y .
(d) THE USK VALLEY, CHAIN BRIDGE TO USK.
1. OE1IERAL.
The v a l le y  between Chain Bridge and Usk i s  w e ll  
d e f in e d ,  the  f lo o r  b e in g  th ic k ly  covered w ith  d r i f t  
d e p o s i t s  which appear g e n t ly  r o l l i n g ,  in to  which the 
r i v e r  has in c is e d  i t s e l f ,  w ith  only s l i g h t  f lo o d  p la in  
development, in  alm ost every  case on the  in n e r  s id e  o f 
the  meander curves* The meanders a re  t i g h t  and f i l l  
the v a l le y  com ple te ly , undercu t s lo p e s  and ba re  rock  
o u tc ro p s  be ing  p re s e n t  where the r i v e r  swings a g a in s t  
the  v a l le y  s id e  (e*g* a t  T ro s tre y  W eir). W ithin the  
meander c o re s ,  in  g e n e ra l  no s o l id  rock  ou tcrops s e p a ra te  
th e  d r i f t  covering  th e  v a l le y  f l o o r  from th a t  of the 
v a l le y  s id e s ,  bu t n e v e r th e le s s  they  can be e a s i l y  s e p a r­
a te d  in  the f i e l d ,  a d i s t i n c t i v e  concave b reak  o f  s lope  
b e ing  e v id en t a t  the  Ju n c tio n . I t  seems th e re fo r e ,  t h a t  
the  Usk flows in  a f l a t  s te e p  s id ed  t re n c h  cu t in to  the 
s o l id  rock , which has been choked w ith  g l a c i a l  d r i f t  and 
only p a r t i a l l y  re -e x c a v a te d  by the  r i v e r .  R is in g  above 
t h i s  the  h i l l s  are  d r i f t  covered , b u t t h i s  d r i f t  may, a t  
l e a s t  on m orpholog ical grounds, be d i f f e r e n t i a t e d  from 
th a t  of the v a l le y  f lo o r*
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2. THE KEMEYS OOMMAOTER •MORAINE*•
There i s  no r e a l l y  d i s t i n c t i v e  moraine in  the  main 
v a l le y  in  t h i s  a re a ,  a lth o u g h  th e re  i s  evidence which 
su g g es ts  the  ic e  f r o n t  l in g e re d  fo r  some c o n s id e ra b le  
time a t  Kerneys Commander. Here, the  d r i f t  d e p o s i t s  o f 
the  v a l le y  f l o o r ,  which have gained h e ig h t  p ro g re s s iv e ly  
when fo llow ed  upstream  from Usk, reach  t h e i r  h ig h e s t  
p o in t  Upstream (see f i g .  25 ) the ground f a l l s  away 
r e l a t i v e l y  s te e p ly  in  a s e r i e s  of minor r id g e s ,  cusps 
and r e - e n t r a n t s ,  co ns idered  to  be an ic e  c o n ta c t  face#
The r id g e  a t  Kemeys Commander i s  a complex f e a tu re  formed 
o f a number o f  minor r id g e s  having a c ro s s  v a l l e y  o r i e n t ­
a t io n ,  and in  one case a la rg e  hollow w ith  no n a t u r a l  
o u t l e t ,  p robab ly  a k e t t l e  hole# This r id g e  reach es  i t s  
h ig h e s t  p o in t  (170 f e e t )  n ea r  i t s  w estern  e x tre m ity  where 
i t  has been cu t through by the  r i v e r .  U n d ercu tt in g  o f  
C raig  y r  H a r r is  by th e  r i v e r  on the op p o site  s id e  o f  the  
v a l le y  has removed a l l  t r a c e s  o f m orain ic  d e b r is  in  th a t  
a re a .  Downstream of t h i s  subdued m orain ic  remnant the  
d r i f t  d e p o s i ts  lo se  h e ig h t  f a r  l e s s  r a p id ly ,  form ing a 
r e l a t i v e l y  g e n t le  s lo p e ,  in te r r u p te d  here  and th e re  by 
minor sw e lls  and broad b a s in s .  V/here the  r i v e r  swings 
ac ro ss  th e  v o l le y  to  impinge on i t s  e a s te r n  s id e  however,
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the  g e n t le  s lope g iv e s  way to  a steepened  r i v e r  cu t and 
te r r a c e d  b l u f f .
3. THE VALLEY TRAIN.
S tand ing  on the  r id g e  a t  Kemeys Commander and look­
ing down v a l le y  i t  i s  c l e a r  t h a t  the su r fa c e  o f  the d r i f t  
f a l l i n g  away b e fo re  one i s  b u t  p a r t  o f  a more e x te n s iv e  
f e a tu re  con tinued  in  the  bend of the  nex t meander, and 
f a r t h e r  so u th  in  the a re a  about L lancayo. This su rface  
i s  g e n t ly  r o l l i n g  and lo s e s  h e ig h t  p ro g re s s iv e ly  as 
fo llow ed downstream. Exposures e x i s t ,  p a r t i c u l a r l y  good 
ones b e in g  seen where the  r i v e r  i s  u n d e rc u t t in g  i t  on the 
bend n o r th  o f  E s tav a rn ey . Here, w e ll  r o l l e d  g ra v e l ,  
mainly o f  Old Red Sandstone and M ills to n e  O r i t ,  has been 
cemented in to  a r e s i s t a n t  conglomerate which has been 
undercu t to  form a s te e p  c l i f f e d  face  (see fo o tn o te ,
P* 2 4 l ) • This d e p o s i t  i s  f a i r l y  c l e a r ly  a v a l le y  t r a i n  
o f outwash formed when the  ice  f r o n t  was a t  Kemeys Comman­
d er.
In to  t h i s  v a l le y  t r a i n  the r i v e r  has in c is e d  i t s e l f ,  
meandering s l i g h t l y  as i t  d id  so , so t h a t  t e r r a c e  remnants 
have been l e f t  a t  v a r io u s  h e ig h ts  above the r i v e r t  As a 
r e s u l t ,  the  o r ig in a l  su r fa c e  o f the v a l le y  t r a i n  i s  l im i te d
* See P la te  18.
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to  a re a s  on the  in n e r  s id e  of the  th re e  m ajor meander 
c o re s ,  and on the  sou th  s id e  o f  the B e r th in  Brook, where 
the  E a s t  Monmouthshire A g r ic u l tu r a l  C ollege (366019) i s  
s i t e d .  The lo c a t io n  of th e se  i s  in d ic a te d  in  fig*  25 
(A, B, C & D)• A f u r t h e r  p o s s ib le  minor remnant i s  to  be 
found on the  n o r th  s id e  o f a sm all v a l le y  on the  narrow 
spur s e p a ra t in g  the  B e r th in  Brook from the  Usk* The 
average h e ig h t  o f  the  fo u r  main remnants has been d e te r ­
mined by survey a n e ro id ,  and i s  shown in  f ig#  26 (a , B,
C and D )• I t  w i l l  be seen th a t  t h e i r  su rfa c e  f a l l s  
p ro g re s s iv e ly  downstream from a maximum h e ig h t  o f approx­
im ate ly  75 f e e t  above r i v e r  l e v e l  a t  Kemeys to  a h e ig h t  
o f approx im ately  25 f e e t  above r i v e r  l e v e l  a t  Rhadyr,
2^ m ile s  downstream# The slope s teep en s  ap p rec iab ly  as 
the form er ic e  f ro n t  a t  Kemeys i s  approached, p robab ly  as 
a r e s u l t  o f  th e  d e p o s i t io n  of the c o a rs e r  g ra v e l  s h o r t ly  
a f t e r  the  m eltw ater s tream s emerged from the ic e ,  p ro g re s s ­
iv e ly  f i n e r  g ra v e l  b e in g  d e p o s ite d  downstream, a concave 
s lo p e ,  s te e p e r  upstream , deve lop ing . U n fo rtu n a te ly  th e re  
a re  no s u i t a b le  exposures a t  Kemeys to  allow  comparison 
o f  g ra v e l  s iz e  w ith  th a t  o f  exposures f a r t h e r  downstream#
In o rd er  to  p o r t r a y  th e  r e l a t io n s h ip s  of the  v a r io u s  t e r r ­
aces a t  a l l  ad eq u a te ly , i t  was n ecessa ry  to  g r e a t ly  en la rge
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the v e r t i c a l  s c a le  of the  p r o f i l e  (to approxim ately  k k  
tim es the  t ru e  s c a le ) • This has r e s u l t e d  in  an over­
emphasis o f  s lope a n g le s ,  which should he borne in  mind 
when th e  p r o f i l e  i s  examined. This has served  to  
emphasise th e  r e l a t i v e  s te e p n e ss  of the upper p a r t  of 
remnant A, a lthough  the  downstream p o r t io n  of t h i s  f l a t ­
te n s  o u t, and fu rth e rm o re , i s  a t  a l e v e l  s l i g h t l y  below 
th a t  of the  succeeding downstream remnant (B), the  maximum 
h e ig h t d isc rep an cy  b e in g  o f th e  o rder  o f  7 fe e t*  I t  i s  
suggested  th a t  th e  s teep e n in g  may be p a r t l y  accounted f o r  
by trimming of the  r i v e r  a t  an e a r ly  s ta g e  which would have 
reduced the  l e v e l  of a p a r t  o f  the remnant to  below th a t  o f 
the  succeed ing  su rfa c e  B* U n fo r tu n a te ly ,  f i e l d  evidence 
i s  in c o n c lu s iv e  on t h i s  p o in t ,  the only su p p o r tin g  ev idence 
being  a s l i g h t  u n d e rc u t t in g  of the  slope on i t s  w estern  
f la n k  (see fig*  2 5 ) .
The v a r io u s  r e l i c s  of the  su rfa c e  of the  v a l le y  t r a i n  
may be d is t in g u is h e d  from the  t e r r a c e s  cu t in to  i t  by the 
u n d u la tin g  n a tu re  o f i t s  s u r f a c e ,  which i s  p ro b ab ly  due to  
the  unequal s e t t l i n g  o f  the g r a v e ls ,  and the  m e lt in g  out 
o f  inc luded  ic e  m asses. F l i n t  (1957* 139) s t a t e s  th a t  
as v a l le y  f i l l i n g  w ith  outwash ta k e s  p lace  more r a p id ly  in
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the centre of the valley than along the aides9 the 
outwash attains its greatest height in the middle, 
sloping outwards* Certainly no reversed slopes were 
observed9 nor9 as one would expect9 do any of the more 
important streams maintain a marked valley-side course 
before joining the main river* As Flint later states9 
however9 compaction of the deposits9 usually thickest in 
the centre, usually reverses this initial outward slope, 
and this appears to have been the case here. Neverthe­
less, such an original form would account for the rela­
tively sharp concave break of slope which the deposits of 
the valley train make with the valley side. No blockage 
of the side valleys appears to have occurred, and in fact 
several of the smaller tributaries appear to have subdued 
fan forms where they debouch onto the fluvio-glacial 
deposits* This is a feature common to most tributaries 
of the Usk, and is considered to be the result of rapid 
re-exoavation of valleys choked with drift under peri- 
glacial conditions near the close of the Pleistocene 
(see pp* 360-569)* This appears to be the case in 
the broad valley in which Trostrey Court is situated.
Today it is drained by a misfit stream, which may owe its 
wider form to excavation by marginal drainage from the Usk
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g l a c i e r  a t  an e a r l i e r  s tag e  than th a t  marked by the 
Kemeys m oraine, p o s s ib ly  l in k e d  w ith  the  w e ll  marked 
overflow  c u t t in g  th rough  the r id g e  a t  Bettws Newydd*
South o f the  Rhadyr remnant (D) i t  i s  d i f f i c u l t  
to  lo c a te  f u r th e r  remnants of the o r ig i n a l  v a l le y  t r a i n  
s u r f a c e ,  p a r t l y  because the  v a l le y  narrows so th a t  a 
g r e a t e r  p a r t  o f the  v a l le y  f lo o r  has been worked in  
p o s t - g l a c i a l  tim es by the  Usk. At the  town o f  Usk, 
hov/ever, the  outwash d e p o s i ts  must merge w ith  the o u t­
wash c a r r i e d  down the  v a l le y  of the  Olway Brook from 
the  ic e  margin n e a r  Raglan* The v a l le y  o f  the  Olway 
i s  o f  rem arkable w id th  (fig*  33 ) ,  even b e a r in g  in  mind 
the g l a c i a l  d iv e rs io n  in to  the Wye d ra inage  b a s in  of 
c e r t a in  o f i t s  form er headw ater s tream s. The Olway 
Brook, as i t s  name im p lie s ,  i s  a sm all s tream , and y e t  
the  a l l u v i a l  sp read  of the  v a l le y  f lo o r  r i v a l s  th a t  of 
the  main r i v e r .  The a c tu a l  f lo o d  p la in  o f  the  r i v e r  
does n o t ,  hov/ever, ex tend  today over more than a sm all 
p o r t io n  of the  a l l u v i a l  d e p o s i t s ,  and th e re  i s  l i t t l e  
doubt th a t  the e x te n s iv e  a l l u v i a l  sp read  marked on the 
1” G eo log ica l sh e e t  (233), i s  l a r g e ly  of g l a c i o - f l u v i a l  
o r ig in .  The e x te n t  of th e se  d e p o s i ts  in d ic a te s  th a t
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the  Olway v a l le y  r i v a l l e d  in  importance th a t  o f  th e  Usk 
f o r  the  conduct o f m elt w ate r  from the  ic e  f r o n t • In 
p o s t - g l a c i a l  t im es , the  Olway Brook has , by v i r t u e  o f  i t s  
sm all s i z e ,  been able to  in c i s e  i t s e l f  only s l i g h t l y  in to  
th e  v a l le y  t r a in #  I t  seems t h a t  the  town o f Usk i s  b u i l t  
on a f l a t  formed where the  v a l le y  t r a i n  o f  th e se  two major 
m e lt-w a te r  d i s t r i b u t a r i e s  c o a le sced , which, due to  p o s t ­
g l a c i a l  i n c i s io n ,  i s  s l i g h t l y  above the l e v e l  of the 
p re s e n t  f lo o d  p l a i n .  The c o n t in u a tio n  o f the  v a l l e y  t r a i n  
in  the  main v a l le y  may be re sp o n s ib le  f o r  the  d e fe r re d  
confluence of the  Olway Brook, which hugs the e a s te r n  s id e  
o f the  v a l le y  to  make a d e fe r re d  confluence a t  L la n ly w e ll ,  
th re e  and a h a l f  m iles  downstream o f  the  mouth o f the  
t r i b u t a r y  v a l le y .
i+# TICE TKRRACKS *
In the  course  of d i s s e c t in g  the  v a l le y  t r a i n  fo llo w ­
ing  the  r e t r e a t  o f  the i c e ,  the  ic e  has formed a number o f 
r i v e r  t e r r a c e s ,  the  lo c a t io n  of which i s  shown in  f i g .  25# 
The h e ig h t  r e l a t io n s h ip s  of the  v a r io u s  t e r r a c e s  and the 
v a l le y  t r a i n  were determ ined , and the  p r o f i l e s  based  on an 
an e ro id  su rvey , a re  shown in  f i g .  26• This i s  a composite 
diagram , the  average h e ig h t  o f  each  te r r a c e  or v a l l e y  t r a i n
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remnant having been p ro je c te d  onto a c e n t r a l  l i n e  (shown 
in  the  in s e t  map). In  t h i s  way the  h e ig h t and slope of 
the  v a r io u s  f e a tu r e s  could  be re p re se n te d  f a i r l y  c l e a r ly ,  
d e s p i te  t h e i r  l im i te d  a l t i t u d i n a l  d is t r ib u t io n #  As the 
t e r r a c e s  are  n o t lo c a te d  r e l a t i v e  to  the r i v e r  p r o f i l e ,  
the  r i v e r  i s  shown c ro s s in g  the  p r o f i l e  a t  s e v e ra l  p o in t s .  
No in d ic a t io n  of t e r r a c e  e x te n t  or h e ig h t  range i s  poss­
ib l e  in  t h i s  diagram , a lthough  the  form er i s  shown in  
f ig*  25 •
T erraces  formed as a r e s u l t  of the  d i s s e c t io n  o f a 
form er v a l le y  f i l l  of r e l a t i v e l y  lo o se ly  c o n so lid a te d  
m a te r ia l  are t y p i c a l l y  n o n -p a ire d :  v a l le y  deepening i s  
ra p id  so th a t  the  r i v e r  has a t t a in e d  a lower l e v e l  when 
i t s  meander swings a g a in s t  the opp o s ite  s ide  o f  the  va lley#  
T e rrac es  thus  formed tend  to  be randomly s c a t t e r e d  through 
the  h e ig h t  range o f  any p r o f i l e ,  showing th a t  t e r r a c e  
development was n o t r e l a t e d  to  su ccess iv e  phases o f  s t i l l -  
s ta n d .  In  such in s ta n c e s  the occurrence of t e r r a c e  
remnants on th e  same l e v e l  on b o th  s id e s  o f  th e  v a l le y  i s  
u n u su a l. To some e x te n t  t h i s  i s  t ru e  of the t e r r a c e s  of 
t h i s  p a r t  of the  IJsk, excep t t h a t  in  t h i s  case t e r r a c e  
remnants do no t occur on immediately opposite  s id e s  of the
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valley, but in successive meander cores. Nevertheless 
it is difficult to show that any two successive terraces 
were formed at the same time, although the small height 
differences involved make it dangerous to be categorical 
either way.
Individual terraces are, in general, well defined, 
and the flight of terraces crossed by the main Usk - 
Pontypool road at Rhadyr (valley train remnant D, 
terraces 10 and 11) is particularly well preserved. As 
the height differences between successive terraces are 
usually not great, the existence of a well-marked bluff 
separating them is the most useful means of delimiting 
them. Where this bluff is indistinct, as it is near 
Llancayo (between terraces 5, 6 and 7) where the terraces 
are crossed by a small tributary of the Usk, the rela­
tionship of the various terraces becomes obscure.
Terrace 3 forms an exceptional case in having a 
marked slope both downstream and across valley (towards 
the river), the terrace reaching its highest point on 
the inner upstream area of the meander core where it is 
being undercut by the Usk at Craig Grlaster (see fig. 25)*
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N ev erth e le ss  i t  can be d is t in g u is h e d  from th e  su rfa c e  of 
the  v a l le y  t r a i n  on the  west s id e  of the  v a l l e y ,  due to  
the  p resence  o f  a f a i r l y  d i s t i n c t ,  though degraded , b lu ff*  
Two reasons  may be suggested  to  account f o r  t h i s  s lo p in g  
form: f i r s t l y  i t  may be the  r e s u l t  o f  e a r ly  m o d if ic a t io n  
of the  su rfa c e  form of th e  v a l le y  t r a i n  by roe ltw a te r , and 
i s  in  e f f e c t ,  an o r ig i n a l  deform ation  of th e  su rface*  
Secondly, i t  may (and t h i s  seems more l i k e l y )  be the  
r e s u l t  of a meander m ig ra tin g  slow ly a c ro ss  the  v a l le y  
w ith  l i t t l e  co u n te r  movement, w h i ls t  a t  the  same time 
deepening i t s  course* I t  becomes f l a t t e r  n e a r  i t s  edge, 
which may be the  r e s u l t  o f  a ’ h e s i t a t i o n 1 in  the  g en e ra l 
p ro cess  o f  meander enlargem ent and dcvmstream m igration*
5* DOWNSTREAM EXTENSION OP THE VALLEY TRAIN.
The r e l a t io n s h ip  of the  v a l le y  t r a i n  and th e  f lo o d  
p la in  beyond the  Rhadyr a re a  i s  n o t easy to  a s c e r t a in ,  
p a r t l y  due to  the  c o n s t r i c t io n  o f th e  v a l le y  a t  Usk and 
the  a l t e r a t i o n  and masking of landform s w ith in  the  b u i l t -  
up area* As no ted  above, i t  seems l i k e l y  t h a t  Usk town 
i s  b u i l t  on the  confluence of the  v a l le y  t r a i n s  o f  b o th  
the  Olway and the  Usk va lley s*  The spur o f  h ig h  ground 
( s o l id  rock) on which Usk C a s t le  i s  b u i l t  has p ro te c te d
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t h i s  from e ro s io n  by the  r i v e r .  I t  seems l i k e l y  th a t  
the a re a  under the  c l i f f e d  w estern  s id e  o f  the  v a l le y  i s  
a low te r r a c e  above th e  g e n e ra l  l e v e l  o f  the  f lo o d p la in  
a lth o u g h  p a r t s  of i t  were under w a te r  du ring  the  ex cep t­
io n a l  f lo o d  of November 1961* South o f  Usk th e  meanders 
of th e  r i v e r  a re  no lo n g e r  in c is e d  betv/een te r r a c e d  g la c io -  
f l u v i a l  d e p o s i t s ,  and they  swing f r e e ly  over a wide f lo o d  
p l a in .  In  t h i s  a rea  th e re  i s  evidence in  p a r i s h  boundar­
ie s  and the  f i e l d  p a t t e r n  o f  numerous changes o f  r i v e r  
course in  h i s t o r i c  tim e . At Usk th e  r i v e r  c ro s se s  from 
the S i l u r i a n  once more onto  the  m arls o f  the  Old Red 
Sandstone and t h i s ,  to  some e x te n t ,  accounts  f o r  the  
dram atic  w idening of the  v a l le y  so u th  o f the  town. The 
a d d i t io n  o f m elt w ater  from the Raglan a re a  would a l s o  
have given the  r i v e r  in c re ase d  e ro s iv e  power in  t h i s  s e c t io n ,  
e n a b l in g  i t  to  carve a w ider v a l l e y .
P ro je c t io n  o f  the  slope of the  v a l le y  t r a i n  su g g es ts  
t h a t  i t  meets the  f lo o d  p la in  to  th e  sou th  o f Usk. In  
C hapter 11 a narrow te r r a c e  of g ra v e l  ex tend ing  down the 
w este rn  s id e  of th e  v a l le y  from Llanbadoc alm ost to  T re- 
dunnock i s  d e sc r ib e d .  This becomes l e s s  d i s t i n c t  as 
t r a c e d  downstream, and i t  i s  suggested  th a t  a t  about
-  283
Tredunnock i t  merges w ith  r e c e n t  a l l u v i a l  d e p o s i t s .
I t  i s  very  p robab ly  th a t  t h i s  i s  the downvalley co n tin ­
u a t io n  of the  Kemeys Commander v a l le y  t r a i n ,  the  lower 
te r r a c e  s ta g e s  be ing  below p re s e n t  f lo o d  p l a i n  le v e l  in  
t h i s  a re a .  I f  so , i t s  g ra d ie n t  must have decreased  
s l i g h t l y .  This i s  re a so n a b le ,  in  view of the  dec reas ing  
g ra d ie n t  o f the  v a l le y  t r a i n  su rfa c e  no ted  to  occur down­
v a l le y  e lsew h ere . The r e l a t io n s h ip  of the  Llanbadoc 
te r r a c e  and the  Kemeys Commander v a l le y  t r a i n  are  con­
s id e re d  f u r t h e r  in  Chapter 11.
R e la t iv e  h e ig h ts  of th e  v a l le y  t r a i n ,  p re s e n t  f lo o d  
p la in ,  and the  Llanbadoc t e r r a c e ,  to g e th e r  y /ith  the depth  
o f  the  sand and g ra v e l i n f i l l  o f  the  v a l le y  a t  p o in ts  
between L langybi and Uskmouth are  shown d iagram rnatica lly  
in  f i g .  26A. The p re s e n t  dep th  of the  sand and g rav e l 
f i l l  in  the  c e n tre  of the  v a l le y  p robably  r e f l e c t s  phases 
of dow ncutting by the Usk in  response to  changing lo a d /  
energy r e l a t i o n s h ip s ,  as w e ll  as to  f l u c t u a t i n g  sea  l e v e l s ,  
agg rad a tio n  o ccu rr in g  d u rin g  the  p o s t - g l a c i a l  r i s e  in  
sea l e v e l .
6. CONCLUSION.
Advance o f th e  ic e  to  Kemeys Commander was marked by 
the  form ation  of a th ic k  v a l le y  t r a i n  o f  outwash g ra v e ls .
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w h ic h  h a v e  s i n c e  b e e n  c u t  i n t o  a s e r i e s  o f  random  
t e r r a c e s  d u r i n g  t h e  i n c i s i o n  o f  t h e  r i v e r .  I n c i s i o n  
o f  t h e  r i v e r  w a s  m a rk ed  b y  t h e  e x a g g e r a t i o n  o f  i t s  
m e a n d e r i n g  f o r m ,  a  t y p e  o f  in g r o w n  m e a n d e r  d e v e l o p i n g .
The v a l l e y  t r a i n  may b e  c o n t i n u e d  d o w n v a l l e y  i n  t h e  fo rm  
o f  a n a r r o w  g r a v e l  t e r r a c e  b e t w e e n  L la n b a d o c  a n d  T r e d u n n o c k .  
O u tw a sh  fr o m  t h e  g l a c i e r  w h en  h a l t e d  a t  K em eys Commander  
w a s p o s s i b l y  c a r r i e d  a s  f a r  a s  t h e  r i v e r  m o u t h ,  c o n t r i b ­
u t i n g  t o  t h e  g r a v e l s  p r e s e n t l y  f i l l i n g  t h e  r o c k  f l o o r  o f  
t h e  b u r i e d  c h a n n e l  i n  t h e  N e w p o r t  a r e a *
The r e l a t i o n s h i p  o f  t h e  v a l l e y  f l o o r  d e p o s i t s  t o  t h e  
d r i f t  o f  t h e  s u r r o u n d i n g  h i l l s  s u g g e s t s  t h a t  t h e  K em eys  
Commander v a l l e y  t r a i n  w a s  l a i d  b y  an i c e  a d v a n c e  p o s t ­
d a t i n g  t h a t  r e s p o n s i b l e  f o r  t h e  d e p o s i t s  o f  t h e  Q o e t r e  




The a rea  co n s id e red  in  t h i s  s e c t io n  s t r a d d le s  the  
w atershed  between the  r i v e r s  Usk and T roddi, and the  
Olway Brook. I t  forms a zone of r e l a t i v e l y  lo w -ly in g  
land  in  l i n e  w ith  th a t  s e c t io n  of the  Usk between 
L lanover and C ly tha . Ice  p re s s in g  down the Usk 
v a l le y  below L lanover was s p l i t  by the  shou lder of 
C ly tha  H i l l  in to  two main s tream s, one tu rn in g  sou th ­
wards towards Chain B rid g e , and th e  o th e r  co n tin u in g  
eas tw ards  towards Raglan. Evidence to  be o u t l in e d  
l a t e r  suggests  th a t  the  l a t t e r  stream  was the more 
im p o rtan t.
2. RELIEF AND DRAINAGE.
The r e l i e f  of the  a rea  i s  shown in  f i g .  27 (A), 
and the  d ra inage in  s e c t io n  (B) of the  same f ig u r e .
The main r e l i e f  f e a tu r e s  are  (1) the n o r th e rn  p a r t  
o f  the  (S i lu r ia n )  Bettw s Newydd H i l l s ,  cu lm inating  in  
C ly tha H i l l  (625 f e e t )  which r i s e s  so u th  of the  lower 
Clawdd v a l le y ;  (2) the  n a rro w -c re s ted  w e s t-e a s t  r id g e  
d iv id in g  the  Troddi v a l le y  from the  Usk dra inage  (which 
r i s e s  to  a maximum of about 300 f e e t ) .  This i s  broken
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between L la n a r th  and L l a n t i l i o  Crossenny by a f e a tu r e  
we s h a l l  r e f e r  to  as the  Wemyrheolydd sadd le ; and 
(3) a zone of h ig h e r ,  more broken t e r r a i n  to  the  e a s t  
o f Penrhos and Tregare# This i s  p a r t  of a m ajor b e l t  
o f h igh  ground ex ten d in g  so u th -eas tw ard s  from G raig  
S y fy rdd in , one o f the  major masses of the North Monmouth­
s h i r e  Uplands, s i t u a t e d  f iv e  m ile s  to  the north# This 
appears  to  r e f l e c t  e x te n s iv e  sandstone and cornstone  
and Psammosteus lim estone  developments in  the ou tc rop  
of the  S t .  Maugham1s and Raglan Marl Groups of the  Old 
Red Sandstone#
Between th ese  a re a s  o f h igh  ground, the w id th  o f  
the  Clawdd v a l le y  a t  L la n a r th  c o n t r a s t s  markedly w ith  
the  narrowness o f t h a t  of the  Olway above Raglan* w h i ls t  
the  a rea  between the  two r i v e r s  i s  formed by low h i l l s  
(g e n e ra l ly  l e s s  than  250 f e e t  O .D .) , a lig n ed  n o rth -so u th #
The d ra inage  i s  marked by g r e a t  d iv e r s i ty  o f  trend# 
The Clawdd Brook i s  the  only w es t-f lo w in g  s tream , a lthough  
the  Wilcae in  the  extreme so u th , the Wechan in  th e  e a s t ,  
and the Troddi in  the n o r th ,  a l l  flow in  a p redom inantly  
e a s t e r l y  d i r e c t i o n .  The Olway i s  the only m ajor so u th -  
flow ing s tream , a lthough  one long  (unnamed) t r i b u t a r y  of 
the  W ilcae, and most o f  the r i g h t  bank t r i b u t a r i e s  o f  the
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C la w d d  B r o o k  sh o w  p r e d o m in a n t  s o u t h e r l y  t r e n d s *  I n  
t h e  h i g h e r  g r o u n d  n o r t h  o f  t h e  T r o d d i ,  a l l  t h e  l e f t  
b a n k  t r i b u t a r i e s  (a n d  h e a d w a t e r )  o f  t h a t  r i v e r  sh o w  
m ark ed  s o u t h e r l y  o r  s o u t h - s o u t h - e a s t e r l y  t r e n d s *
C o n t r a s t s  i n  v a l l e y  fo r m  h a v e  a l r e a d y  b e e n  n o t e d ,  
a n d  m ig h t  b e  c o n s i d e r e d  f u r t h e r .  The T r o d d i  h a s  a  
b r o a d  v a l l e y  a b o v e  L l a n t i l i o  C r o s s e n n y ,  b u t  t h i s  
c o n t r a c t s  e a s t v / a r d s  t o w a r d s  T a l y c o e d ,  w h e r e  t h e  r i v e r  
c u t s  t h r o u g h  t h e  b e l t  o f  h i g h  g r o u n d  s t r i k i n g  s o u t h -  
e a s t w a r d s  fr o m  G r a i g  S y f j r r d d in *
The e a s t e r l y - f l o ? / i n g  K a n t  W echan c u t s  a s i m i l a r  
g o r g e  e a s t  o f  P e n r h o s ,  w hen i t  com m en ces  t h e  c r o s s i n g  
o f  t h i s  r i d g e  o f  h i g h  g r o u n d ,  a l t h o u g h  i t  r i s e s  i n  a  
f a i r l y  b r o a d ,  s o u t h - t r e n d i n g  v a l l e y  ( a l i g n e d  w i t h  t h e  
O lw ay a b o v e  R a g l a n ) *  The C law d d  v a l l e y  c a n  b e  d i v i d e d  
i n t o  t h r e e  s e c t i o n s :  ( i )  a  l o w e r  s e c t i o n  w h ic h  i s  r em a rk ­
a b l y  b r o a d  ( a l t h o u g h  t h e  a c t u a l  a r e a  o f  a l l u v i a l  d e p o s i t s  
c o n t r a c t s  c o n s i d e r a b l y  a s  t h e  U s k  i s  a p p r o a c h e d )  w h i c h  
e x t e n d s  u p s t r e a m  a s  f a r  a s  M i l l b r o o k  (3 9 1  1 1 0 ) ;  ( i i )  a  
g o r g e - l i k e  s e c t i o n *  w i t h  a  m a rk ed  s t e e p e n i n g  o f  t h e  v a l l e y  
f l o o r ;  a n d  ( i i i )  a m ore o p e n ,  a l l u v i a t e d ,  h e a d w a r d  s e c t i o n *  
The a b r u p t  t u r n  made b y  b o t h  t h e  s o u t h  f l o w i n g  h e a d w a t e r
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s t r e a m s  b e f o r e  j o i n i n g  t o  f l o w  w e s t  t h r o u g h  t h e  M i l l -  
b r o o k  g o r g e ,  c o m b in e d  w i t h  t h e  p r e s e n c e  o f  a m a rk ed  
c o l  c o n t a i n i n g  t h e  p r e s e n t  s o u r c e  o f  t h e  O lw ay  (u p o n  
w h i c h  t h e  e a s t e r n  h e a d w a t e r  o f  t h e  C law d d  i s  a l i g n e d )  
a l l  s u g g e s t  t h a t  t h e  C law d d  h a s  e n l a r g e d  i t s  c a t c h m e n t  
a r e a  a t  t h e  e x p e n s e  o f  t h e  O lw a y .  The v a l l e y  o f  t h e  
l a t t e r  s t r e a m  i s  n a r r o w  a b o v e  R a g l a n ,  b u t  b e l o w  t h e r e  
i t  h a s  a t t a i n e d  a c o n s i d e r a b l e  w i d t h ,  an d  a s  m e n t i o n e d  
i n  t h e  p r e c e d i n g  s e c t i o n ,  h a s  a  h e a v i l y  a l l u v i a t e d  f l o o r *  
I t s  t r i b u t a r y ,  the* N a n t  W i l c a e ,  i s  a l o n g e r  s t r e a m ,  
g a t h e r i n g  s e v e r a l  o t h e r s  d r a i n i n g  t h e  e a s t e r n  s l o p e s  o f  
t h e  B e t t w s  Newydd H i l l s ,  a n d  a f u r t h e r  t r i b u t a r y  fr o m  
t h e  n o r t h  w h ic h  r i s e s  i n  an  a r e a  o f  i n d e t e r m i n a t e  d r a i n ­
a g e  t o  t h e  e a s t  o f  B r y n g w y n .
I t  i s  p robab le  th a t  th e  e a s t e r l y  tre n d  o f the  Wilcae 
shows s t r u c t u r a l  gu idance. In  the  S i lu r i a n  ou tcrop  to  
the w est, where the  d r i f t  cover i s  t h i n ,  Walmsley (1959) 
has shown th a t  the e x i s t in g  v a l le y  p a t t e r n  i s  very  c lo se ly  
governed by f a u l t  l i n e s ,  and th e re  seems l i t t l e  reaso n  f o r  
supposing th a t  these  f a u l t s  do not a f f e c t  the  a d ja c e n t 
Raglan Marl te r r a in *  The f a c t  th a t  they  have no t been 
id e n t i f i e d  th e re  by the G eo lo g ica l Survey (Sheet 233) may
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b e  a t t r i b u t e d  t o  t h e  s e v e r e  p r o b l e m s  a t t e n d a n t  on  
m a p p in g  o f  t h i s  ’ s o f t '  f o r m a t i o n #  I t  i s  n o t i c e a b l e  
t h a t  w h e r e  ( i n  t h e  L l a n v i h a n g e l - Y s t e m - L l e w e r n  a r e a ,  
f o r  e x a m p l e )  o u t l i e r s  o f  o v e r l y i n g  m ore r e s i s t a n t  fo r m ­
a t i o n s  h a v e  b e e n  p r e s e r v e d  w i t h i n  d o w n - f a u l t e d  a r e a s ,  
e x t e n s i v e  f a u l t i n g  h a s  b e e n  i d e n t i f i e d  w i t h i n  t h e  m a r l  
o u t c r o p .  Two ( c o n v e r g i n g )  f a u l t s  a f f e c t i n g  t h e  
S i l u r i a n  s t r a t a  a r e  a l i g n e d  w i t h  t h e  W i l c a e  V a l l e y ,  
a n d  i t  i s  t h e r e f o r e  l i k e l y  t h a t  i t s  e a s t e r l y  c o u r s e  
i s  s t r u c t u r a l l y  c o n t r o l l e d #
A l t h o u g h  t h e  e a s t e r l y  c o u r s e  o f  t h e  W i l c a e  c a n  b e  
e x p l a i n e d  i n  t h i s  w a y ,  t h a t  o f  t h e  T r o d d i  a n d  W echan  
c a n n o t ,  w h i l s t  t h e  C law d d  f l o v / s  i n  a  d i r e c t i o n  n o t  
p a r a l l e l e d  b y  a n y  o t h e r  s t r e a m  i n  t h e  a r e a #  One o f  
t h e  m a j o r  p r o b l e m s  o f  t h i s  a r e a  i s  t h e r e f o r e  t o  a c c o u n t  
f o r  t h e  a n o m a l i e s  o f  t h e  p r e s e n t  d r a i n a g e  p a t t e r n #
3. ICE MOVEMENT#
The i m p o r t a n c e  o f  t h e  C law d d  v a l l e y  a s  a  l i n e  o f  
i c e  m ovem ent w a s  r e c o g n i s e d  i n i t i a l l y  b y  t h e  G e o l o g i c a l  
S u r v e y  ( R o b e r t s o n ,  1927) w h en  t h e  C o a l f i e l d  O n e - i n c h  
s h e e ts  w e r e  b e i n g  m a p p ed , and  r e c e n t  m a p p in g  o f  t h e  
M onm outh s h e e t  has i n d i c a t e d  t h a t  t h e  e a s t e r n  m a r g in  o f
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the d r i f t  d ep o s ited  "by t h i s  ice  tongue extended e a s t ­
wards as f a r  as the Olway valley*  Northwards the a re a  
v/est of a l i n e  drawn from the Olway in to  the upper p a r t  
o f  the  Troddi v a l le y  beyond W h itecas tle  i s  d r i f t  covered* 
C o n tra s ts  in  the morphology of the  d r i f t  in  the upper 
Troddi su g g e s t ,  however, t h a t  i t  was the  p roduc t o f  a 
se p a ra te  (probably o ld e r)  ice  advance, the ice  having 
e n te re d  the  a rea  v ia  the Bryn-y-gwenin saddle  (between 
the  Ysgyryd fach  and YBgyryd fa w r) . The d r i f t  d e p o s i ts  
o f the  Troddi v a l le y  have n o t ,  however, been in v e s t ig a te d  
in  d e ta i l*
W ithin  the Bryngwyn a re a ,  only one l i n e  o f ic e  
movement i s  l i k e l y  to  have been s i g n i f i c a n t !  eastw ards 
along  the Clawdd v a l le y  from the Usk a t  C ly th a , and over 
the w atershed in to  the  dra inage b a s in  o f the Olway (both  
to  the  e a s t  and in  the  so u th , v/here d r i f t  in d ic a te s  th a t  
i t  e n te re d  the v a l le y  o f the Nant W ilcae)* Northwards, 
ic e  appears  to  have e n te re d  the Troddi v a l le y  between 
Llwyn d e r i  Bridge (38h 132) and the commencement o f  the 
r e s t r i c t e d  s e c t io n  o f  th a t  v a l le y  a t  Tal y Coed* This 
i s  ev idenced  by ( l )  ex te n s iv e  f r e s h  d r i f t  d e p o s i ts  found 
on the  f l o o r  of the Wemyrheolydd Saddle (c ro s s in g  the
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w atershed  between the Troddi and Clawdd, to  the so u th ­
e a s t  o f Llwyn d e r i  B rid g e ); and (2) the lak e  f l a t s  
mapped by the  G eo log ica l Survey above Llwynderi Bridge 
in  the  T roddi, and in  a t r i b u t a r y  of the T roddi a t  
L l a n t i l i o  Crossenny (Eastwood, 1937* 31)• These suggest 
th a t  the Troddi d rainage d u rin g  the d e p o s i t io n  o f  th ese  
f l a t s  was predom inantly  i c e - f r e e ,  the  blockage o f  the  
v a l le y  be ing  acconrpoished by a lobe of ic e  s p i l l i n g  
over from the  Clawdd va lley#
The d r i f t  d e p o s i ts  o f  the Bryrigwyn a rea  a re  th e r e ­
fo re  regarded  as b e in g  d e r iv ed  from an ice  advance 
eastw ards  v ia  the Clawdd v a l le y  a t  a time when n e ig h ­
b o u rin g  a reas  were ice  free#  The p o s s ib le  e r o s io n a l  
consequences o f  movement a long  t h i s  l i n e ,  and the  probable  
form of the p r e - g l a c i a l  topography o f  the a re a  w i l l  be 
considered  in  d e t a i l  l a t e r .
U. DRIFT MORPHOLOGY#
The d r i f t  morphology of the Bryngwyn a re a  i s  shown 
in  f i g .  28# I t  may be considered  in  terms o f th re e  
z o n e s :
( i )  an o u te r  zone where outwash or e ro s io n a l  
fe u tu re s  r e l a t e d  to  the a c t i v i t y  of m e ltw ate r
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s tream s are  prom inent;
( i i )  a median zone norm ally  c h a ra c te r i s e d  
by the s tro n g  development of m orain ic  topo­
graphy showing marked l i n e a r  t re n d s ;
( i i i )  an in n e r  zone where e x ten s iv e  sedim ent­
a t io n  has occurred  in  a s s o c ia t io n  w ith  the 
e s ta b l ish m e n t of the p re s e n t  d ra inage  p a t t e r n ,  
and which la c k s  c o n s t ru c t io n a l  forms norm ally  
a s s o c ia te d  w ith  the  ic e  margin*
( i )  The O uter Zone* A most n o t ic e a b le  f e a tu re  i s  the 
g re a t  e x te n t  of the f l u v i o - g l a c i a l  sands and g ra v e ls  to  
be found in  the  headw ater s e c t io n  of the  Clawdd v a l le y ^  
and which ex tends eas tw ards  in to  the  b a s in  d ra ined  by 
the headw aters of the Wechan b e fo re  t h e i r  escape n o r th ­
wards v ia  the  Great B e i l i a u  Gorge (k 2 k  122)#
T his d e p o s i t  i s  unusual in  two r e s p e c ts :
(1) i t  i s  c o n cen tra ted  in  a l im i t e d  a r e a ,  now 
forming the  w ater p a r t i n g  between the  Olway, Clawdd 
and Wechan; and
(2) i t s  w estern  p a r t  i s  d is s e c te d  by a wide 
channel system which ex tends from the  head o f  the 
Olway in to  the Clawdd#
* Plate 19 shows a section of this deposit in the Tregare 
Pit, whilst Plate 20 indicates the source (Coalfield) 
of some of tne material*
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The e x t r e m e  l o c a l i z a t i o n  o f  t h i s  d e p o s i t  h a s  b e e n  
h i g h l i g h t e d  b y  t h e  t e r m i n o l o g y  u s e d  b y  t h e  S u r v e y  i n  
i t s  m a p p in g  o f  t h i s  a r e a ,  w h ic h  d i f f e r s  fro m  t h a t  
u s e d  on t h e  A b e r g a v e n n y  s h e e t  w h i c h  c o v e r s  t h e  g r e a t e r  
p a r t  o f  t h e  V a l e  o f  G w ent d r i f t  l o b e * 1 A l t h o u g h  i t s  
d i s t i n c t i v e n e s s  i s  t h u s  p e r h a p s  l e s s  r e a l  t h a n  t h e  map 
m i g h t  s u g g e s t ,  t h e  l o c a l i z a t i o n  o f  t h i s  d e p o s i t  o f  
c l e a n  s a n d s  an d  g r a v e l s  r e q u i r e s  e x p l a n a t i o n .  I t  
i s  c l e a r l y  a g l a c i o - f l u v i a l  d e p o s i t ,  a n d  m ig h t  b e  
e x p l a i n e d :
( a )  a s  t h e  r e s u l t  o f  a  c o n c e n t r a t i o n  o f  
m e l t w a t e r  d i s c h a r g e  fro m  t h e  i c e  i n  
t h i s  a r e a ;
o r  (b )  b y  t h e  i n a b i l i t y  o f  m e l t w a t e r  t o  rem ove  
g l a c i o - f l u v i a l  m a t e r i a l  r e a d i l y  fro m  t h e  
im m e d ia t e  i c e  m a r g in  a r e a .  I t  s e e m s  
l i k e l y  t h a t  b o t h  f a c t o r s  w e r e  o p e r a t i v e *  
A l t h o u g h  t h e r e  i s  a m p le  e v i d e n c e  o f  
a b u n d a n t  m e l t w a t e r  r e l e a s e  i n t o  t h e  W i l c a e  
an d  t h e  T r o d d i  v a l l e y s ,  t h e r e  i s  a l s o  g o o d
■̂ See page 81 • The d e p o s i t  mapped as ’M orainic D r i f t 1 
" c o n s i s t s  of ru b b ly ,  e a r th y  g ra v e l w ith  more c layey  
p a tch es  and might e q u a l ly  w ell be d esc r ib ed  as 
g ra v e l ly  Boulder C lay1* (Welch and T r o t t e r ,  1961, 126)* 
Had t h i s  a rea  been mapped a t  the same time as the 
Abergavenny s h e e t ,  t h i s  would have p robably  a l l  been 
mapped as ’G la c ia l  Sand and G ra v e l .1
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e v i d e n c e  f o r  s u p p o s i n g  t h a t  t h e  M i l l b r o o k  
g o r g e  on t h e  C law d d  a c t e d  a s  an  i m p o r t a n t  
s u b - g l a c i a l  m e l t w a t e r  r o u t e ,  d e l i v e r i n g  
m e l t w a t e r  t o  a p o i n t  w h e r e  g e t a w a y  i n t o  
t h e  O lw ay w a s  n o t  e a s y  d u e  t o  d r i f t  b l o c k -  
a g e  o f  t h e  e a r l i e r  v a l l e y  s y s t e m .
I t  i s  t h e r e f o r e  n e c e s s a r y  t o  c o n s i d e r  t h e  e x t e n t  
o f  a l t e r a t i o n  t h a t  o c c u r r e d  t o  t h e  p r e - e x i s t i n g  d r a i n ­
a g e  s y s t e m  a s  a r e s u l t  o f  t h e  g l a c i a l  i n v a s i o n #  A s  
h a s  b e e n  n o t e d  e a r l i e r ,  t h e  h e a d w a t e r s  o f  b o t h  t h e  
W echan an d  C law d d  make a b r u p t  t u r n s  t o  j o i n  t h e  m a in  
s t r e a m s ,  and sh o w  a  t r e n d  ( t o w a r d s  t h e  s o u t h  o r  s o u t h ­
e a s t )  w h i c h  c o n f o r m s  t o  t h e  d o m in a n t  d r a i n a g e  t r e n d  o f  
t h e  N o r t h  M o n m o u th s h ir e  U p l a n d s .  I t  h a s  n o t  b e e n  
p o s s i b l e  t o  d e t e r m i n e  d r i f t  t h i c k n e s s e s  b u t  i t  s e e m s  
l i k e l y  t h a t  t h e  O lw ay  w a s  f o r m e r l y  a m ore  e x t e n s i v e  
s t r e a m ,  a n d  i t s  f o r m e r  v a l l e y  s y s t e m  l i e s  p a r t l y  b u r i e d  
b y  d r i f t  i n  t h o s e  a r e a s  w h e r e  t h e  f o r m e r  i c e  m a r g i n  i s  
d r a i n e d  b y  t h e  W echan  and  C law dd#
I t  w a s  s u g g e s t e d  b y  t h e  G e o l o g i c a l  S u r v e y  O f f i c e r s  
t h a t  t h e  W ech an 1s  o r i g i n a l  c o u r s e  "w as s o u t h w a r d s  b y  way
1See l a t e r .
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o f  t h e  now a l m o s t  d r y  v a l l e y  e x t e n d i n g  fr o m  n e a r  
T r e g e r e  t o  R a g l a n ,  an d  t h a t  t h i s  w as  b l o c k e d  b y  i c e  
t u r n i n g  t h e  w a t e r  e a s t w a r d s  t h r o u g h  t h e  o v e r f l o w
•I
channel n e a r  Penrhos (Welch and T r o t t e r ,  1961,
127) • T h e r e  s e e m s  t o  b e  n o  r e a s o n  f o r  c h a l l e n g i n g  
t h i s  v i e w ,  a l t h o u g h  i t  m i g h t  b e  n o t e d  t h a t  n o  e v i d e n c e  
e x i s t s  f o r  t h e  daram ing-up o f  a b o d y  o f  w a t e r  i n  t h e  
a r e a ,  o t h e r  t h a n  t h e  p r e s e n c e  o f  t h e  " o v e r f l o w "  a t  
G r e a t  B e i l i a u .  I t  i s  p o s s i b l e  t h a t  t h e  G r e a t  B e i l i a u  
g o r g e  w a s  i n i t i a t e d  a t  a  p e r i o d  o f  maximum i c e  a d v a n c e  
i n  t h e  l o c a l i t y ,  w hen m e l t w a t e r  w a s  e s c a p i n g  d i r e c t l y  
fro m  t h e  i c e  o v e r  t h e  r i d g e  i n t o  t h e  l o w e r  K a n t  W echan  
v a l l e y *  The fo rm  o f  t h e  g r a v e l  d e p o s i t  -  hummocky t o  
t h e  n o r t h  o f  T r e g a r e  ( w i t h  r i d g e s  s h o w in g  m a rk ed  e a s t -  
w e s t  a l i g n m e n t s ) ,  and  s l o p i n g  n o r t h - e a s t w a r d s  t o w a r d s  
t h e  W echan g o r g e  -  s u g g e s t s  t h a t  t h e  g o r g e  w a s  a l r e a d y  
f u n c t i o n i n g  a s  a m e l t w a t e r  r o u t e  w hen  t h e  g r a v e l s  w e r e  
d e p o s i t e d *
T h e r e  i s  l i t t l e  d o u b t  t h a t  t h e  f o r m e r  d r a i n a g e  o f  
t h e  u p p e r  C law dd w as  s o u t h - e a s t w a r d s  i n t o  t h e  O lw a y ,  t h e  
M i l l b r o o k  g o r g e  b e i n g  a y o u t h f u l  f e a t u r e  o f  t h e  l a n d s c a p e .
*** i . e .  The G r e a t  B e i l i a u  G o r g e .
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I t  i s  t h e  g r a v e l s  o f  t h i s  a r e a  w h ic h  a r e  d i s s e c t e d  b y  
t h e  c h a n n e l  s y s t e m  n o t e d  e a r l i e r .  The e s t a b l i s h m e n t  
o f  t h e  C law d d  a s  t h e  m a j o r  r i v e r  i n  t h i s  a r e a ,  a n d  t h e
f o r m a t i o n  o f  t h e  w a t e r - c u t  c h a n n e l s  d i s s e c t i n g  t h e  s a n d s  
a n d  g r a v e l s ,  an d  d r a i n e d  b y  i t s  h e a d w a t e r s  may t h u s  b e  
c o n s i d e r e d  t o g e t h e r .
The r e l a t i o n s h i p  o f  t h e  c h a n n e l  s y s t e m  t o  t h e  
d e p o s i t  s u g g e s t s  t h a t  c u t t i n g  o f  t h e  f o r m e r  p o s t d a t e s  
f o r m a t i o n  o f  t h e  l a t t e r .  T h i s  m ig h t  e x p l a i n  t h e  l e s s  
m a rk ed  hummocky s u r f a c e  fo r m  c o m p a r e d  w i t h  t h e  d e p o s i t  
n e a r  T r e g a r e .  The f o l l o w i n g  s e q u e n c e  o f  e v e n t s  i s  
s u g g e s t e d :
( i )  D e p o s i t i o n  o f  g l a c i o - f l u v i a l  d e p o s i t s  i n  i r r e g u l a r  
h o l l o w s  l e f t  i n  t h e  f o r m e r  u p p e r  O lw ay  v a l l e y  du e  t o  
i r r e g u l a r  d r i f t  d e p o s i t i o n  b y  a m e l t w a t e r  s t r e a m  r u n n i n g  
t h r o u g h  t h e  i c e  a l o n g  t h e  l i n e  o f  t h e  p r e s e n t  M i l l b r o o k  
G o r g e .  The i c e  f r o n t  a t  t h i s  s t a g e  may h a v e  r e t r e a t e d  
fr o m  t h e  T r e g a r e  a r e a  t o  l i e  a l o n g  t h e  w e s t e r n  s i d e  o f  
t h e  r i d g e  p r e s e n t l y  b i s e c t e d  b y  t h e  M i l l b r o o k  G o r g e .  The 
f a c t  t h a t  d r a i n a g e  a l o n g  t h i s  i s  t o d a y  t o  t h e  w e s t ,  w h er e  
a s  o n e  w o u ld  e x p e c t  d r a i n a g e  s o  i n i t i a t e d  t o  b e  d i r e c t e d  
away fro m  t h e  f o r m e r  i c e  f r o n t ,  s u g g e s t s  t h a t  t h e  m e l t -
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w ater stream  was emerging under h y d ro s ta t ic  p re s su re  
from ic e  f i l l i n g  the deeply  eroded a rea  o f the  middle 
Clawdd, th u s  en ab ling  i t  to  cu t a channel showing an 
’ uph ill*  g ra d ie n t .
( i i )  R ediscovery by m eltw ate r of the  form er drainage 
l in e  o f  the  upper Olway, le d  to  ra p id  dow ncutting in to  
i t s  d r i f t  f i l l ,  and in c i s io n  of d ra inage  in to  the  g ra v e l  
d e p o s i t  between the ic e  f r o n t  and the  p re s e n t  co l a t  the 
head of the  Olway.
( i i i )  Lowering of w ater l e v e l s  w ith in  the  i c e ,  
p robab ly  as a r e s u l t  o f  the opening of the p re s e n t  
l in e  of the  Usk (below C ly tha) as a m ajor e n g la c ia l  
or s u b - g la c ia l  d ra inage ch an n e l, le d  to  the  r e v e r s a l  
o f d ra inage  w ith in  the ic e  margin o f  t h i s  a re a ,  which, 
fo llow ing  ic e  m e lt ,  le d  to  the e s ta b l ish m e n t o f  the Clawdd 
as the  major stream  d ra in in g  t h i s  s e c t io n  of the  form er 
ice  f r o n t .
To summarise, i t  i s  suggested  t h a t  the g ra v e l 
d e p o s i ts  about T regare  a re  o ld e s t ,  be ing  formed when 
the ic e  covered the form er upper Olway, m e ltw ate r a t  
t l i i s  s ta g e  escap ing  n o r th  v ia  the G reat B e i l i a u  gorge 
in to  the  Wechan. R e t r e a t  of the ic e  f r o n t  allowed
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g l a c i o - f l u v i a l  d e p o s i t io n  on the i r r e g u l a r  d r i f t
su rface  f i l l i n g  the upper Olway, the  main source o f
t h i s  m a te r ia l  be ing  m eltw ater flow ing under h y d ro s ta t ic  
p re s su re  along the  l i n e  o f the M illb rook  gorge . The 
re -e s ta b l is h m e n t  of the Olway d ra inage by s tream s r e -  
ex cav a tin g  the former v a l le y  was only p a r t i a l l y
completed when a r e v e r s a l  o f  the  dra inage w ith in  the
ice  margin took p la c e ,  p robab ly  as a r e s u l t  o f  the 
opening of the Usk below C ly th a  as a major m e ltw ate r  
r o u te •
The o th e r  f e a tu r e s  o f  s ig n i f ic a n c e  in  t h i s  Outer 
Zone are  s im i la r ly  a s s o c ia te d  w ith  the  a c t i v i t y  o f m elt­
w a te r . They in c lu d e :
(a) the  e x te n s iv e ly  aggraded f lo o r s  o f  the  Olway 
and i t s  t r i b u t a r i e s #  The Troddi shows s im i la r  s ig n s  
o f  ag g ra d a tio n , b u t ,  by c o n t r a s t ,  the  wechan has a 
r e l a t i v e l y  i n s ig n i f i c a n t  a g g ra d a t io n a l  f i l l ,  and th a t  
only below i t s  gorge, which i s  f u r th e r  ev idence f o r  the 
re c e n t  a d d i t io n  of i t s  p re s e n t  headwater stream s to  the  
Wye d ra inage  system.
A ggradation in  th e  headwaters o f  the  Olway system i s  
c l e a r ly  a r e f l e c t i o n  o f the p rox im ity  of the ice  f r o n t ,
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d e p o s i t io n  of g l a c i o - f l u v i a l  m a te r ia l  b e in g  a t  a 
maximum there*  The in c re a s in g  w idth  o f the  f i l l  
downstream, p a r t i c u l a r l y  n o t ic e a b le  in  the  Olway 
below R aglan, suggests  however, th a t  the rock f lo o r  
of the  v a l le y  i s  becoming p ro g re s s iv e ly  deeper down 
valley*  T his  p robab ly  r e f l e c t s  g rad ing  to  a low 
g l a c i a l  sea l e v e l ,  ag g rad a tio n  in  the Olway b e in g  
su b s id ia ry  to  th a t  ta k in g  p la ce  in  the  Usk in  response 
to  the  p o s t - g l a c i a l  sea  l e v e l  r is e *
(b) M eltw ater channels* In  most cases  they  tend  
to  converge upon elem ents o f the  p r e s e n t  d ra inage  system , 
b u t are  of a form and s iz e  which p o in t s  to  excava tion  by 
m e ltw a te r . No measurements were made, b u t  they  have 
been grouped in  two broad  s iz e  c la s s e s  in  f ig*  28*
The channels o f  the Raglan a re a ,  a re  the  only ones 
which m e ri t  comment* The v i l l a g e  i t s e l f  e n c i r c le d  by 
a wide, f l a t - f l o o r e d  channel ( the  f lo o r  o f which i s  
shown to  3cale  in  fig*  28, b e ing  in d ic a te d  by a s t ip p le  
of f in e  d o ts )  which connects  w ith  the Wilcae t r i b u t a r y  
v a l le y  in  the  w est, and the  upper Olway in  the east*  
S m alle r , s te e p ly  graded channels  e n te r  t h i s  from the 
north -w est*  The p la n  of t h i s  could  be taken  to  suggest
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i n i t i a t i o n  s u b - g la c i a l l y ,  b u t  i t  i s  a lso  p o s s ib le  to  
conceive fo rm ation  by m eltw ate r is s u in g  from an ice  
tongue in  the  v a l le y  of the  W ilcae t r i b u t a r y .  Drainage 
of m eltw ate r over the  w atershed  to  the  sou th  of the  
Wilcae p o s s ib ly  from t h i s  same ic e  tongue i s  a l s o  
in d ic a te d  by a deep b u t narrow channel c ro s s in g  i t  a t  
Broom House (k 0 3  068)#
( i i )  The Median Zone. This i s  c h a ra c te r i s e d  by ex ten ­
s iv e ,  b u t lo c a l iz e d  hummocky moraine d epos its#  As 
elsew here w ith in  the d r i f t - c o v e r e d  a rea  o f the V a le , the 
d e p o s i ts  a re  predom inantly  of g r a v e l s ,  b u t  they* c o n t r a s t  
w ith  those  of the Tregare a r e a ,  p re v io u s ly  d is c u s s e d ,  in  
be ing  much d i r t i e r .  Included  a rea s  o f k e t t l e  f u r t h e r  
s t r e s s  the im portance of lo c a l i z e d  w asting  ic e  m asses, 
and in d ic a te  t h a t  the d e p o s i ts  are  l i k e l y  to  have accum­
u la te d  upon and w ith in  ic e  a t  i t s  w asting  m argin.
The d i s t r i b u t i o n  of r id g e  and k e t t l e  shown in  fig#  28 
i s  f u r th e r  evidence fo r  t h i s ,  as d r i f t  w ith  t h i s  c h a ra c te r ­
i s t i c  to p o g rap h ica l  e x p re ss io n  i s  b e s t  developed in  
r e l a t i v e l y  lo w -ly ing  a r e a s ,  namely the Wernyrheolydd 
sa d d le ,  and the  v a l le y  o f  the  Wilcae t r i b u t a r y  to  the 
so u th  of Bryngwyn. V/hen ic e  was deep in  the  Clawdd
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b a s in ,  b u t wastage was ta k in g  p la c e ,  the margin i s  
l i k e l y  to  have p e r s i s t e d  lo n g e s t  in  th ese  lo w -ly in g  
a re a s  o f  i t s  w a te rsh ed , w h i ls t  d ra inage  w ith in  the  ioe 
would a lso  tend  to  be c o n c e n tra te d  upon th e s e ,  th u s
1prov id ing  an abundant supply o f  g l a c i o - f l u v i a l  m a te r ia l*
The ex ac t mode o f  o r ig in  o f  t h i s  type of d r i f t  
d e p o s i t  rem ains u n c e r ta in ,  b u t the  ab rup t and markedly 
l i n e a r  form of a c o n s id e ra b le  number o f  the  e le v a te d  
members su g g es ts  t h a t  d e p o s i t io n  o f g l a c i o - f l u v i a l  
m a te r ia l  along stream  courses  w ith in  o r  perhaps upon 
the  ic e  was im portant* The absence o f  any e x te n s iv e  
d e p o s i ts  o f  c lean  g ra v e ls  in  th ese  a re a s  i s  p robab ly  
accounted f o r  by the  in c o rp o ra t io n  o f  a p ro p o r t io n  o f  
i l l - s o r t e d  m orain ie  m a te r ia l .
In  the  so u th , a l th o u g h  the  main development o f  t h i s  
r id g e  and hollow topography i s  r e s t r i c t e d  to  th e  gap 
d ra in e d  by the Wilcae t r i b u t a r y ,  a s e r i e s  o f  b ro a d e r  
r id g e s  a re  to  be t r a c e d  on the in t e r f lu v e  between the  
Y ileae  and Clawdd v a l l e y s ,  w h i ls t  a t  the  head o f  the  
r i l c a o  i t s e l f ,  a number o f f a i r l y  ab ru p t r id g e s  s im i la r
^The M illb rook  go rge , to  judge from p re se n t-d a y  h e ig h t  
r e l a t i o n s h i p s ,  would appear to  have formed an even 
lower e a s t e r l y  o u t l e t  f o r  m e ltw ate r, b u t  d e p o s i t io n  in  
t h i s  case was no t w i th in  the ice  margin which m ust, 
banked a g a in s t  the  b ro a d , n o r th - s o u th  tre n d in g  r id g e ,  
have remained th ick*
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to  those  sou th  of Bryngwyn, a re  found# These (a t  
375 079) have marked down-valley a lignm en ts , and a re  
a t  approxim ately  400 f e e t  O.D., o r  over 200 f e e t  h ig h e r  
than  those developed sou th  o f  Bryngwyn* I f  they  a re  
h o th  considered  to  he predom inantly  m eltw ater l a i d  
(and t h i s  would appear to  he c e r t a in ly  the case w ith  
those  a t  the head o f  the W ilcae, so s i tu a te d  t h a t  i t  
i s  d i f f i c u l t  to  conceive of them developing  as an i c e -  
margin m orain ic  f e a t u r e ) ,  the  h ig h e r  ones must a n te -d a te  
those  a t  the low er leve l#  Form ation of the  h ig h e r  ones 
when ic e  was e x te n s iv e  in  the low er Wilcae seems l i k e l y ,  
the  alignm ent o f the  r id g e s  showing th a t  the l i n e  of the  
v a l le y  was in f lu e n c in g  the flow of m eltw ater w i th in  the  
ic e  mass* The lower group o f  f e a tu r e s  are  l i k e l y  to  
r e l a t e  to  the p e r io d  when ice  wastage had reduced the  
e x te n t  of the  ic e  so th a t  i t  was confined  m ainly  to  the  
Clawdd v a l l e y ,  w ith  lo h es  ex ten d in g  in to  the W ilcae 
d ra inage  sou th  o f  Bryngwyn, and in to  the Troddi v a l le y  
v ia  the  Wernyrheolydd saddle  (perhaps damming tem porary 
la k es  a t  Ilwyn d e r i  and L l a n t i l i o  Crossenny# The 
r e l a t io n s h ip  of the d r i f t  in  the Wernyrheolydd sad d le  
to  the lake f l a t s  above Llwyn d e r i  Bridge (as mapped by 
the  Survey) can be seen in  fig#  28)#
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The o th e r ,  g e n e ra l ly  s in g le ,  r id g e s  found on the 
e le v a te d  a rea s  betv/een the m ajor c o n c e n tra t io n s  so f a r  
d is c u s se d ,  are  p ro b lem atica l#  In the  main they tend  to  
be a l ig n e d  p a r a l l e l  to  the  supposed l i n e  o f the  former 
ic e  f r o n t ,  bu t th e re  are  noteworthy excep tions#  As a 
c l a s s  they  are g e n e ra l ly  b ro a d e r  and l e s s  d i s t i n c t ,  and 
k e t t l e  i s  l e s s  f re q u e n t ly  assoc ia ted#  I t  i s  thought 
th a t  they  are  e s s e n t i a l l y  ic e -m arg in a l  accum ulations o f 
m orain ic  m a te r ia l ,  b u t  exposures are la c k in g  to  confirm 
t h i s .
Two f u r th e r  p o in ts  concern ing  t h i s  median zone might 
be co n s id e red . F i r s t l y ,  the  d isco n tin u o u s  form of the  
b e l t  which we co n s id e r  to  be e s s e n t i a l l y  ic e -m arg in a l 
might be noted# There i s  no d r i f t  topography of s i g n i f ­
icance on the  r id g e  s e p a ra t in g  the Troddi from the Clawdd 
west o f  the  Wernyrheolydd saddle# Indeed , the  n o r th  
s ide  of the  Usk v a l le y  between C ly tha and the  Ysgyryd 
Fach i s  a l s o  g e n e ra l ly  devoid o f  c o n s t ru c t io n a l  d r i f t  
topography (see fig#  21)* This could  be taken  to  
in d ic a te  th a t  no s i g n i f i c a n t  ic e  margin ev er  la y  along 
t h i s  l i n e :  t h a t  ice  in  the  Usk was con tinuous w ith  ice  
invad ing  the  upper Troddi b a s in .  This i s  p robable  a t  an
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e a r l y  s t a g e ,  b u t  n o t  d u r i n g  t h e  f i n a l  m a j o r  i c e  a d v a n c e  
i n  t h e  l o w e r  U s k .  The T r o d d i  d r i f t  g e n e r a l l y  sh o w s  no  
m ark ed  d r i f t  t o p o g r a p h y ,  w h i c h  h a s  e a r l i e r  b e e n  s t a t e d  
t o  b e  an i n d i c a t i o n  o f  i t s  g r e a t e r  a g e .  The n o r t h  f l a n k  
o f  t h e  U s k  v a l l e y  c a n n o t ,  h o w e v e r ,  b e  c o n s i d e r e d  t o  h a v e  
b e e n  i c e - f r e e  d u r i n g  t h e  a d v a n c e  w h ic h  l e f t  t h e  p r o m i n e n t  
d r i f t  f e a t u r e s  t o  b e  f o u n d  h i g h  on t h e  f l a n k s  o f  t h e  
B e t t w s  Newydd H i l l s  a n d  i n  t h e  G o e t r e  a r e a #  The r e a s o n  
f o r  t h i s  r e m a i n s  u n c l e a r ,  a l t h o u g h  l i t h o l o g i c a l  c o n t r a s t s  
b e t w e e n  t h e  o p p o s i n g  v a l l e y  s i d e s ,  a n d  a s p e c t  ( e n c o u r a g ­
i n g  s o l i f l u x i o n  a c t i v i t y ,  t h u s  s m o o t h in g  o u t  f o r m e r  d r i f t  
f e a t u r e s )  m i g h t  p e r h a p s  b e  s i g n i f i c a n t .
F i n a l l y  we m i g h t  n o t e  t h e  l i m i t e d  w i d t h  o f  t h i s  b e l t ,  
d r i f t  t o p o g r a p h y  o f  t h i s  c h a r a c t e r  b e i n g  a l m o s t  c o m p l e t e l y  
l a c k i n g  i n  t h e  c e n t r a l  e n d  l o w e r  p a r t s  o f  t h e  C law d d  
v a l l e y .  T h i s  f e a t u r e  w i l l  b e  m ore c o n v e n i e n t l y  d i s ­
c u s s e d  i n  t h e  n e x t  s e c t i o n .
( i i i )  The I n n e r  Z o n e .  T h i s  c o m p r i s e s  t h e  m i d d l e  and  
l o w e r  C la w d d  v a l e ,  a n d  sh o w s  a num ber o f  u n u s u a l  f e a t u r e s :
(a )  t h e  p e c u l i a r  r e l a t i o n s h i p  b e t w e e n  t h e  *v a l l e y 1 and  
t h e  r i v e r .  The l a t t e r  w a n d e r s  i n d e t e r m i n a t e l y  a c r o s s  
t h e  n o r t h e r n  p a r t  o f  t h e  s m a l l  v a l e  o f  t h e  l o w e r  C la w d d ,
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and su g g es ts  th a t  i t  has p layed  l i t t l e  p a r t  in  the 
fo rm ation  of t h i s  p a r t  of i t s  v a l l e y .
(b) A brupt, s m a l l - s c a le  d r i f t  form s, e x te n s iv e  in  
o th e r  p a r t s  o f the  Usk are  here l a rg e ly  ab se n t,  and 
in s te a d  we have a v a l le y  f l o o r  com prised e i t h e r  o f  
f l a t - l y i n g  f l u v i a l l y - l a i d  sed im en ts , o r b road , e lo n g a te  
r id g e s  of d r i f t .
The abundant evidence of g l a c i o - f l u v i a l  d e p o s i t io n  
and e ro s io n  in  the  median and o u te r  zones suggest a 
s t ro n g  th r u s t  o f  ic e  from the Usk along the  Clawdd V ale , 
and f e a tu r e s  of the  l a t t e r  a rea  appear to  r e f l e c t  to  a 
la rg e  degree the  e ro s io n a l  e f f e c t s  of the ic e .  I n f i l l  
by a l l u v i a l  d e p o s i t s ,  e s p e c ia l ly  about C ly th a , and in  
the  L la n a r th  a rea  su g g es t th a t  e ro s io n  of the v a l l e y  
f l o o r  along t h i s  e a s t -w e s t  zone had reduced i t  to  a 
l e v e l  below th a t  o f  the  p re s e n t  Usk f lo o r  downstream 
of C ly th a , so t h a t  when d ra inage  a long th a t  l i n e  was 
r e - e s t a b l i s h e d  fo llo w in g  ice  w ithd raw al, e x te n s iv e  
ag g rad a tio n  o ccu rred . I t  i s  p ro b ab le  th a t  the b ro ad  
d r i f t  r id g e s  w ith  a lo n g -v a lle y  a lignm ents  are the  h ig h e r  
e lem ents o f  e s s e n t i a l l y  b a s a l  m ora in ic  m a te r ia l  showing 
the  e f f e c t s  o f  moulding by the e a s t e r l y  moving ic e  stream .
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The c o n t r a s t  b e t w e e n  t h e  w id e  and  d e e p l y  i c e - e r o d e d  
v a l e  l e a d i n g  e a s t w a r d s  fr o m  C l y t h a ,  a n d  t h e  p r e s e n t  
v a l l e y  o f  t h e  U sk  t o  t h e  s o u t h  o f  t h a t  p l a c e  s u g g e s t s  
t h a t  t h e  C law d d  v a l e ,  c o n t i n u i n g  t h e  t r e n d  o f  t h e  U s k  
b e l o w  L l a n o v e r ,  w a s  m o s t  s i g n i f i c a n t  a s  a  l i n e  o f  i c e  
m o v e m e n t .
I t  i s  i n t e r e s t i n g  t o  s p e c u l a t e  w h e t h e r  t h e  C la w d d  
v a l e ,  a l t h o u g h  a p p a r e n t l y  p r e d o m i n a n t l y  i c e  m o u ld e d  a t  
p r e s e n t ,  w a s  i n i t i a t e d  o r i g i n a l l y  b y  f l u v i a l  e r o s i o n ,  
i c e  m ov em en t i n  t h a t  d i r e c t i n g  b e i n g  i n f l u e n c e d  b y  a  
p r e - e x i s t i n g  v a l l e y *  The e v i d e n c e  a v a i l a b l e  s u g g e s t s  
t h a t  t i i i s  i s  u n l i k e l y  t o  h a v e  b e e n  t h e  c a s e :
( a )  t h e  C law d d  s h o w s  a t r e n d  w h i c h  i s  n o t  p a r a l l e l e d  
b y  a n y  o t h e r  s t r e a m  i n  t h e  a r e a ;
(b )  n e i t h e r  h a s  i t  a n y  t r i b u t a r i e s ,  w i t h  w e l l -  
d e v e l o p e d  i n d e p e n d e n t  v a l l e y  f o r m s ,  w h i c h  a r e  
a l i g n e d  i n  s u c h  a f a s h i o n  a s  t o  s u g g e s t  t h a t  
t h e y  w e r e  f o r m e r l y  c o n f l u e n t  w i t h  a w e s t -  
f l o w i n g  t r i b u t a r y  o f  t h e  U sk*
I n d e e d  t h e  e v i d e n c e  s u g g e s t s  t h e  c o n t r a r y :  t h a t  t h e  
a r e a  w a s  f o r m e r l y  d r a i n e d  b y  s t r e a m s  t r e n d i n g  i n  a  s o u t h ­
e a s t e r l y  d i r e c t i o n  t o w a r d s  t h e  O lw a y ,  t h e  v a l l e y  fo r m  o f
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which (below Raglan) suggests  th a t  i t  fo rm erly  d ra in ed  
a much l a r g e r  a re a  than i t  does today . The Clawdd 
has no s i g n i f i c a n t  l e f t  bank t r i b u t a r i e s ,  w h i l s t  the  
major r i g h t  bank t r i b u t a r y  (west o f  L lan a r th s  f i g .  28) 
i s  a l ig n ed  upon the Croes-bychan co l and the  W ilcae 
t r i b u t a r y  v a l l e y .
I t  i s  th e re fo re  suggested  th a t  p r i o r  to  g l a c i a t i o n ,  
the a re a  d ra in e d  by the  upper and middle Clawdd formed 
p a r t  o f  the  Olway d ra in a g e , the a rea  about L la n a r th  
be ing  d ra in e d  by the Wilcae t r i b u t a r y ,  w h i l s t  the  
p re s e n t  Clawdd headw ater re g io n ,  west o f  T reg a re , 
d ra in ed  in to  the p re s e n t  upper Olway. F a r th e r  n o r th  
the  Troddi course th rough  the  r id g e  to  the  e a s t  of T a l-y -  
coed a ls o  sugges ts  l a t e r  i n i t i a t i o n ,  d i s ru p t in g  a form er 
so u th w ard -tren d in g  d ra inage  p a t t e r n  in  t h a t  a re a .  A 
t e n t a t i v e  r e c o n s t ru c t io n  of t h i s  e a r l i e r  d ra inage  p a t t e r n  
i s  shown in  fig#  27 (C)* I t  i s  no t u n l ik e ly  th a t  a 
stream  was beginn ing  to  e x p lo i t  the weakly r e s i s t a n t  
m arls  ou tcropping  along  the  l i n e  o f  the Clawdd va le  (and 
c o n t r a s t in g  w ith  the more r e s i s t a n t  S i lu r i a n  s t r a t a  
f lo o r in g  the Usk v a l le y  so u th  of C ly tha) encourag ing  
i n i t i a l  ice  p e n e t r a t io n  of the zone ly in g  n o r th  of the 
S i l u r i a n  i n l i e r .
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A lthough the  f e a tu r e s  of the Lower Clawdd may be 
a sc r ib e d  mainly to  the e ro s io n a l  a c t i v i t y  of the i c e ,  
and a subsequent a g g ra d a t io n a l  phase , they m e ri t  more 
d e t a i l e d  co n s id e ra tio n *
The westernm ost of the  th re e  broad  r id g e s ,  in  
C ly tha P ark , appears to  have been s l i g h t l y  eroded by 
the Usk as i t  swings around the  C ly tha  bend. The 
r e l a t io n s h ip  of the  r id g e  to  the r i v e r ,  and the d e p o s i t s  
d isp la y e d  a t  r i v e r  l e v e l  are  d isc u sse d  in  Appendix I I .  
A lthough doubt e x i s t s  as to  w hether the  r id g e  e x tre m ity  
i s  exposed in  the  r i v e r  bank, and i s  th e re fo re  o v e r ly in g  
the  o rgan ic  l a y e r ,  t h i s  seems to  be the  most s a t i s f a c t o r y  
i n t e r p r e t a t i o n  of the p r o f i l e ,  the  r id g e  be ing  composed 
a t  t h i s  p o in t  o f  bou ldery  m a te r ia l  showing loose la y e r in g  
in  a c layey  m a tr ix .  There are  no o th e r  exposures of 
the  m a te r ia l  making up the r id g e s ,  b u t the  Survey maps 
those  p a r t s  f a l l i n g  w ith in  the a rea  o f  the  Monmouth 
sh e e t  as 'm o ra in ic  d r i f t ’ , and the  su rface  morphology 
su g g es ts  t h a t  ic e  moulding, most p robab ly  of b a s a l  
d e p o s i t s ,  has been o p e ra t iv e .  The th ic k n e ss  o f d r i f t  
i s  s im i la r ly  undeterm ined, b u t in  view o f the r i s e  o f  the  
lan d  su rface  eas tw ard , and exposures of the  m arl a t  
G reatoak (387 099), i t  i s  co n s id e red  l i k e l y  th a t  th e se
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r id g e s  are  founded on u p s tand ing  a re a s  o f the sub­
d r i f t  s u r f a c e .
B asins  w ith in  t h i s  su rfa c e  a lso  show a tendency 
towards an e a s t-w e s t  e lo n g a t io n ,  and th e s e ,  p lo t t e d  
a lo n g sid e  the  r e l i e f  f e a tu r e s  of the a re a  between 
Penpergwm and Bryngwyn which show evidence of ice  
moulding, suggest most f o r c ib ly  a dominantly eastw ard  
movement of the ice  in  t h i s  a rea  du ring  the  l a s t  advance 
movement down the Usk belo?/ C lytha b e in g  considered  
r e l a t i v e l y  i n s i g n i f i c a n t .  I t  should be no ted  th a t  t h i s  
s t re a m lin in g  of the r e l i e f  e a s t-w e s t  does no t accord 
w ith  the  lo c a l  s t r i k e ,  which i s  here predom inantly  
KE-SW#
The i n f i l l  of the downwom a reas  appears  to  have 
been governed by the h e ig h t  o f  the Usk o u t l e t  sou th  of 
C ly th a , re c e n t  dow ncutting of t h i s  b e in g  re v e a le d  by 
minor t e r r a c e  fo rm ation  about L la n v a ir  K i lg e d d in . (egg 
gngfT One a g g ra d a t io n a l  f l a t ,  marked by an fXf
on f i g .  28, does p re s e n t  a problem. T h is  i s  o f  f a i r l y  
s to n e - f r e e  clayey loam, and r i s e s  10-15 f e e t  above the  
le v e l  o f  the  a g g ra d a t io n a l  b e l t  fo llow ed by the main 
stream  of the Clawdd* The f l a t  meets r i s i n g  ground to  
the so u th  in  a marked concave b reak  o f s lo p e ,  w h i l s t  the
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minor t r i b u t a r y  o f the Clawdd in  the  n o r th  i s  in c is e d  
below the le v e l  of i t s  su r fa c e .  I t  merges eastw ards 
w ith  an a l l u v i a l  t r a c t  a t  the head o f t h i s  t r i b u t a r y .
The o r ig in  of t h i s  i s  no t c l e a r ,  b u t  form ation  of a 
minor lake  f l a t  b e fo re  the  d isappearance  o f  a l l  ic e  
masses from the a re a  i s  suggested .
A m ajor problem of t h i s  zone i s  the  v i r t u a l  absence 
o f c o n s t ru c t io n a l  f e a tu r e s  of g l a c i o - f l u v i a l  o r ig in ,  
which might be expec ted  low on the  v a l le y  f l o o r .  E lse ­
where in  the Usk v a l le y  in  comparable lo c a t io n s ,  kames 
and kame te r r a c e s  are  norm ally  p r e s e n t ,  t h e i r  absence 
from the  v a l le y  f l o o r  in  c e r t a in  a re a s  b e in g  accounted  
f o r  by l a t e r  r i v e r  e ro s io n .  Here th e re  i s  no m ajor 
r i v e r ,  and y e t  only two g l a c i o - f l u v i a l  f e a tu re s  e x i s t :  
the e sk e r  a t  Twyn y Cregen, a s h o r t  d is ta n c e  above the 
confluence of the  Clawdd w ith  the Usk ( f i g .  28. This 
e sk e r  was the  s i t e  of the f in d s  of cracked p eb b les  d i s ­
cussed in  Appendix I ) ,  and two n o r th - e a s t  t re n d in g  
r id g e s  to  the e a s t  o f G reatoak . The w e s te r ly  of these  
has been mapped by the G eo log ica l Survey (Monmouth sh ee t)  
as composed of sand and g r a v e l s ,  and i s  p robab ly  an e sk e r ,  
a lthough  i t  shows very subdued form compared w ith  th a t  a t  
Twyn y Cregen. The p a r a l l e l  r id g e  to  the  e a s t  i s
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co n s id e red  to  be o f  s im i la r  o r ig in ,  a lthough  no exposures 
were seen . I f  e sk e rs  (in  view of the element of doubt, 
they have been marked on f i g .  28 as fm orain ic  r i d g e s ’ ) ,  
t h e i r  alignm ent su g g es ts  th a t  the Bryngwyn r id g e  was 
in f lu e n c in g  m eltw ate r movement w ith in  the  ic e ,  and 
d ra inage  so u th -eas tw ard s  towards the  Cwrt-bychan c o l  
i s  in d ic a te d .  The ad jacen t m eltw ate r  channel (a t  G reat 
Oak 38k  100) in d ic a te s  a s im i la r  t r e n d .
M eltw ater channels  show a s im i la r ly  l im ite d  develop­
ment in  the a re a ,  excep t fo r  a few d ip p in g  s te e p ly  down- 
s lo p e ,  e s p e c ia l ly  in  the s o u th -e a s t  ( f i g .  28).
The presence  of ice-sm oothed topography in d ic a t iv e  
of an advance phase , and the s l i g h t  development of g la c io -  
f l u v i a l  f e a tu r e s  west o f  Bryngwyn r e q u i r e s  e x p la n a t io n ,  as 
i t  i s  p e c u l ia r  to  t h i s  a re a .  The most s a t i s f a c to r y  
e x p la n a tio n  i s  th a t  ic e  here became s ta g n a n t ,  b u t t h a t  
due to  the  opening of the  p re s e n t  Usk v a l le y  ro u te  below 
Clytha f o r  m e ltw ate r, m eltw ate r o th e r  th an  th a t  d e r iv in g  
from the sh r in k in g  lo c a l  ice  m asses, d id  no t e n te r  the  
a re a .  Thus the supply  o f  g l a c i o - f l u v i a l  m a te r ia l  from 
h ig h e r  u p -v a lle y  would be c u t  o f f ,  le a d in g  to  the l im i te d  
development of g l a c i o - f l u v i a l  f e a tu re s  (as a t  Twyn y Cregen)
312
and the  r e l a t i v e l y  ra p id  m elt o f  the  ic e .  Hence, the 
marked kame te r r a c e  about Penpergwm d ie s  away (and 
lo s e s  h e ig h t)  towards C ly tha , p robably  as a r e s u l t  o f 
d ra inage  th rough  the g l a c i e r  a t  a low le v e l  as the 
s o u th -d ra in in g  s e c to r  of the  Usk between C ly tha  and 
Chain Bridge i s  approached*
5* CONCLUSION.
Advance of a lobe of the Usk G la c ie r  eastw ards 
from C lytha over l e s s  r e s i s t a n t  rocks  f la n k in g  the 
n o r th e rn  margin o f  the S i lu r i a n  i n l i e r  has g r e a t ly  
m odified  the p r e - G la c ia l  topography. The p ro g re s s iv e  
le s s e n in g  of the  e ro s iv e  c a p a c ity  of the g l a c i e r  towards 
i t s  sn o u t,  combined w ith  unusual c o n d it io n s  of m eltw ate r 
d ra in a g e , p robably  gave r i s e  to  th e  p re se n t  w e s te r ly  
flow ing  drainage along t h i s  r o u te .  At i t s  maximum the 
ice  lobe appears to  have e n te re d  the  upper Olway v a l l e y ,  
d e f le c t in g  p a r t  o f  i t s  former d ra inage  e a s t  to  form the 
Wechan5 a Troddi t r i b u t a r y ,  w h i ls t  ice  e n te re d  the  main 
v a l le y  of the Troddi v ia  the Wernyrheolydd Sadd le , g iv in g  
r i s e  to  temporary la k e s .  The p re s e n t  form of the  Clawdd 
v a l le y  r e f l e c t s  a complex o r ig in ,  the  open headward 
p o r t io n  fo rm erly  d ra in in g  sou th  in to  the  Olway, the  middle
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se c t io n  -  the  M illb rook  Gorge -  be ing  developed by 
m eltw ater d ra in in g  e a s t  i n i t i a l l y ,  and under h y d ro s ta t ic  
p r e s s u re ,  w h i ls t  the low est s e c t io n  of the  v a l l e y  under­
went s i g n i f i c a n t  ag g rad a tio n  fo llow ing  d e g la c ia t io n .
The t h r u s t  o f  ic e  eastw ards along the  l i n e  o f the  Clawdd 
Vale was c l e a r ly  more s ig n i f i c a n t  during  the  f i n a l  g l a c i a l  
advance than  ice  movement down the p re s e n t  Usk v a l le y  
below Clytha#
3 1 k
( f )  LOW LEVEL DRIFT BEYOND TIIB NEUER DRIFT MARGIN.
W hils t mapping in  the Usk v a l le y  below the a rea  
covered by the Fewer D r i f t  lo b e , a t h in  d r i f t  cover 
was n o t ic e d ,  mainly on the  lower s lo p e s  of the v a l le y  
s id e ,  b u t h igh  enough f o r  i t  no t to  be outwash d e r iv e d  
from f a r t h e r  upstream . The e x te n t  of t h i s  d r i f t  was 
mapped u s in g  chance o b se rv a tio n s  and by sy s tem a tic  
exam ination  of a l l  r e c e n t ly  ploughed f i e l d s .  The a rea  
covered in  th i s  way in c lu d ed  the low er Usk and the  
country  between the Newer D r i f t  margin and the  Brown- 
s to n es  escarpm ent to  the e a s t  of the  r i v e r .  L ocations 
where exposures were a v a i l a b le ,  and the  p resence  or 
absence of any d r i f t  cover was determ ined , a re  shown on 
f i g .  29#. by use of a c i r c u l a r  symbol, f i l l e d  in  w ith  
s o l id  b la c k  where d r i f t  was d isco v e red .
The c i r i f t  formed a very th in  cover, and was devoid 
of any c o n s t ru c t io n a l  forms. Ploughed f i e l d s  were 
found to  be most u s e fu l  in  de term in ing  the  e x te n t  o f  
the d r i f t ,  a l though  ex cav a tio n s  o c c a s io n a l ly  allow ed 
the  exam ination  of p r o f i l e s .  The fo llo w in g  f e a tu r e s  
were looked f o r :
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(1) e r r a t i c  m a te r ia l ;
(2) s to n es  showing evidence of rounding or 
smoothing in  a re a s  where they  were 
u n l ik e ly  to  have been w a te r -d e p o s i te d .
A l t h o u g h  t h e  d r i f t  i s  m a i n l y  d e r i v e d  fro m  t h e  
Old R ed S a n d s t o n e  o u t c r o p  i n  t h e  u p p e r  U s k ,  i n  t h e  
V a l e  o f  G went a c o n s i d e r a b l e  am ount o f  C a r b o n i f e r o u s  
m a t e r i a l  h a s  b e e n  i n t r o d u c e d  fro m  C o a l f i e l d  s o u r c e s .
This d r i f t  could u s u a l ly  be i d e n t i f i e d  r e a d i ly  in  the  
Vale by i t s  e r r a t i c  c o n te n t ,  and only on the  sou thern  
s lo p es  of the North Monmouthshire Uplands d id  the d r i f t  
in  placeB appear to  be w holly d e r iv e d  from Old Red Sand­
stone  so u rc e s .  In  th e se  a re a s ,  the  w e ll rounded form 
of a s i g n i f i c a n t  p ro p o r t io n  of the  s to n es  in  s i t u a t i o n s  
w e ll  removed from p re s e n t  day w ate rco u rses  was regarded  
as s u f f i c i e n t  p ro o f  o f  a former d r i f t  cover. In such 
c a s e s ,  very  c a r e fu l  in s p e c t io n  i s  r e q u ir e d ,  as i t  
r e q u ire d  (as noted  by A.H. Cox in  C harlesw orth , 1929) 
most c a r e f u l  o b se rv a tio n  to  d i s t i n g u i s h  d r i f t  from s o l id  
ro ck .
I n  m a p p in g  t h i s  d r i f t  t h e  p l o u g h e d  f i e l d  i s  c o n ­
s id e re d  t o  b e  m ore u s e f u l  t h a n  a  s i n g l e  p r o f i l e  o f  l i m i t e d
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l a t e r a l  e x te n t ,  as experience  has shown the  d r i f t  to  
he so th in  in  p la c e s  t h a t  i t s  p resence  could  only he 
p o s tu la te d  from o h se rv a tio n s  taken  over a r e l a t i v e l y  
wide su rfa c e  a re a .  Care had to  he taken  in  making 
o h se rv a tio n s  of t h i s  s o r t .  Gateways should he avo ided , 
as in  one in s ta n c e  a sp read  of ex trem ely  w e l l - r o l l e d  
s to n es  o f v a r ie d  sou rces  i d e n t i f i e d  n e a r  the  ga te  o f  a 
f i e l d  in  Raglan Marl coun try  on the  Usk-Wye w atershed  
had heen c a r r ie d  th e re  from the Tregare g ra v e l  p i t ,  
th re e  m iles  away, only a few y ears  b e fo re .  Cn the  o th e r  
hand, farm ers o f te n  c a r ry  the l a r g e r  s to n es  tu rn ed  up hy 
the  p lough to  the gateways, which tend to  become muddy 
du ring  the  w in te r ,  and in  such in s ta n c e s  could in d ic a te  
w hether exam ination  o f  the f i e l d  f o r  d r i f t  would he w orth 
w h ile .  Gateway exposures are  f re q u e n t ,  h u t were never 
used when a crop cover p reven ted  exam ination  o f the  f i e l d  
s u r f a c e •
The d i s t r i b u t i o n  o f th ese  d r i f t  f in d s  in d ic a te d  in  
f i g .  29 su g g es ts  :
1. a form er e x te n s io n  o f ic e  down the  Usk v a l le y  
as f a r  as the  L langybi a rea ;
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2* an e a s t e r l y  movement in to  the  lower p a r t  of 
the  Olway v a l le y  by ice  coming down the  Usk;
3* th a t  in  th e  Raglan area  ic e  a t  t h i s  s tag e  d id  
not ex tend  as f a r  as the  margin of the  Newer 
D r i f t  d e p o s i ts  mapped by the  Survey*
The th in n e ss  o f  t h i s  d r i f t  cover, and i t s  la c k  of morpho­
lo g i c a l  ex p re ss io n  sugges ts  th a t  i t  i s  o ld e r  than  the  
d r i f t  d e p o s i ts  f a r t h e r  u p -v a l le y ,  a l though  i t s  p o s i t io n  
w ith in  the v a l le y s  suggests  t h a t  the  age d if f e re n c e  
cannot be g r e a t .  The th in n e s s  of the  d r i f t  suggested  
th a t  i t  might have been s c l i f l u c t e d  from h ig h e r  l e v e l s ,  
b u t  the r e l a t io n s h ip  o f  f in d s  of t h i s  d r i f t  to  the  lo c a l  
r e l i e f  in d ic a te  th a t  t h i s  was n o t so*
The absence o f any of t h i s  d r i f t  (except f o r  one 
f in d  800 y ard s  e a s t  o f the T regare  g la c io -  f l u v i a l  sand 
and g ra v e l  d e p o s i t  (431109), which could w e ll  be outwash) 
in  the upper p a r t  o f the Olway v a l le y  i s  e s p e c i a l ly  
i n t e r e s t i n g ,  as i t  su g g e s ts ,  t h a t  a t  the time of t h i s  
e a r ly  ice  advance, ice  d id  n o t c ro s s  the w atershed  be­
tween the Clawdd and the Olway v a l le y s .  As t h i s  w ater­
shed i s  p a r t i c u l a r l y  i l l - d e f i n e d  a t  p r e s e n t ,  i t  i s  l i k e ly  
t h a t  s u b s t a n t i a l  low ering took p lace  du ring  the  major
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Newer D r i f t  ic e  advance, o therw ise  a m ajor e a r ly  ice  
advance down v a l le y ,  unaccompanied by a s im i la r  
advance to  the e a s t  would be in e x p lica b le*
In  view of the sp o ra d ic  n a tu re  o f  the  o b se rv a tio n s  
i t  would seem id le  to  sp e c u la te  about the  e x ac t  e x te n t  
o f  the  d r i f t  cover, a lth o u g h  a l i n e  has been drawn in  
f i g .  29 which t e n t a t i v e l y  su g g es ts  the  e x te n t  o f  t h i s  
e a r ly  ice  advance. The r e l a t i o n s  o f t h i s  d r i f t  w ith  
the t e r r a c e s  developed so u th  o f L langyb i, however, 
m e rit  e x a m in a t io n .* D iscoun ting  d r i f t  f in d s  in  the 
Bettws Newydd H i l l s ,  the  h ig h e s t  found was on the 
w estern  s id e  o f the Usk v a l le y  a t  L langyb i, where th in  
d r i f t  w ith  su b -an g u la r  cobbles  was seen a t  an a l t i t u d e  
of about 250 f e e t  n ea r  Park  Farm in  a t r e n c h  (367969)* 
Elsewhere the  d r i f t  was mainly below 200 f e e t  O.D* I t  
appeared to  ex tend  down to  the a l l u v i a l  f i l l  o f the 
v a l le y  f l o o r ,  and a t  Llangeview (388010) was i d e n t i f i e d  
in  a f i e l d  a t  l e s s  than 75 f e e t .
I
E ro s io n a l  form s, b o th  o f the ic e  and a s s o c ia te d  
m eltw ater s tream s, could  be expected  to  be more long  
l a s t i n g  than  i t s  c o n s t ru c t io n a l  f e a tu r e s .  The d r i f t  
was, as no ted , devoid o f  the  l a t t e r ,  and u n fo r tu n a te ly
* See C hapter 11.
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the  e ro s io n a l  evidence i s  in c o n c lu s iv e :
1. a number of dry stream  channels e x i s t  e a s t  
o f  the Usk between Llangwm and L l a n t r i s a n t ,  and 
west of the  Usk n ea r  L langybi (c ro ss in g  c o ls  
in to  the Sor drainage)#  None are  convincing  
as m eltw ate r  channels and i f  such e ro s io n  has 
c o n tr ib u te d  to  t h e i r  form i t  was c l e a r ly  o f some 
a n t iq u i ty *  The b e s t  example i s ,  however, in c is e d  
between t e r r a c e  fragment 26 and the  g ra v e l  capped 
h i l l  (narked by an fXf on f ig#  35)> so u th  of L lan­
gybi (Tredunnock t e r r a c e ) ,  which su g g es ts  t h a t  the 
g l a c i a l  advance p o s t-d a te d  the  form ation  o f t h a t  
te rra c e *  Such an advance cannot have ex tended  much 
f a r t h e r  down v a l le y  than  Llangybi as the  t e r r a c e  
g ra v e ls  below th e re  are u n d is tu rb e d .
2# between the  Olway v a l le y  and L la n t r i s a n t  on the 
e a s t  s id e  o f the  Usk th e re  i s  a b e l t  of low h i l l s  
developed in  the  Raglan Marl group, and r i s i n g  mainly 
to  Ju s t  over 200 f e e t ,  the  forms o f  which su g g es t 
moulding by ic e  moving down the valley#  The stream ­
l in e d  form o f  the  h i l l s  i s  t r a n s v e rs e  to  the  s tream s 
which d ra in  them, which flow in  a dom inantly w e s te r ly
320
d i r e c t i o n .  This s t r e a m lin in g ,  however, accords 
w ith  the  s t r u c t u r a l  t r e n d  of the  a re a ,  and the 
su g g es tio n  o f moulding by ice  i s  incapab le  o f proof*
CONCLUSION.
The low le v e l  d r i f t  thus  appears to  be ’Newer 
D r i f t 1 in  the sense t h a t  i t  p o s t -d a te s  the  ex cava tion  
o f  the  v a l le y  system , a lthough  i t s  th in n e s s  and la c k  
o f m orphological e x p re s s io n  suggest th a t  i t  i s  o ld e r  
than th i c k e r  ’Newer D r i f t ’ d e p o s i ts  f a r t h e r  u p -v a l le y .  
I t s  p o s i t io n  so low in  the  v a l le y  su g g es ts  th a t  the 
in t e r v a l  s e p a ra t in g  the  two might be an i n t e r s t a d i a l  
r a t h e r  than a f u l l  in t e r g la c i a l#  The s le n d e r  evidence 
on which i t  i s  con s id e red  to  p o s t -d a te  the  Tredunnock 
te r r a c e  has been s t a t e d .  I t  cannot be d e f i n i t e l y  
a s s o c ia te d  w ith  any of the  l a t e r  t e r r a c e  s ta g e s .  The 
Tredunnock te r r a c e  i s  equated  w ith  the  Bushley Green 
te r r a c e  of the Severn , which lias been ass ig n ed  a l a t e  
Dipping age (Tomlinson, 1963), which su g g es ts  th a t  the 
Llangybi d r i f t  might be the  p roduct o f an e a r ly  L ast 




THE EVIDENCE POR AN OLDER DRIFT GLACIATION*
In  the  e a s t  of England, a tw o-fo ld  d iv i s io n  of 
the  d r i f t  in to  an ’ O ld er1 and ’Newer’ D r i f t  was proposed 
a t  an e a r ly  s ta g e ,  based  on c r i t e r i a  o f a t t i t u d e  and 
m orpholog ical e x p re s s io n . (Wright, 1936; C lay ton , 1957)# 
In South Wales the  b e s t  evidence fo r  the  composite n a tu re  
o f the  g la c ia t io n  i s  found in  the shore s e c t io n s  o f 
Cardigan Bay where Jehu (190U) and W illiam s (1927) 
re p o r te d  two b o u ld e r  c lay s  sep a ra te d  by the  sands and 
g ra v e ls  of a r e t r e a t  phase . The t i l l s  b o th  c o n ta in  
s h e l ly  m a te r ia l  d e r iv e d  from the I r i s h  Sea B as in , b u t  
the  le n g th  of time re p re se n te d  by the g l a c i o - f l u v i a l  
d e p o s i ts  i s  u n c e r ta in .  Ice  from the I r i s h  Sea B asin  
i s  knov/n to  have p e n e t ra te d  in to  the  B r i s t o l  Channel 
du ring  the ’Older D r i f t ’ G la c ia t io n ,  bu t n o t during  the 
’Newer D r i f t ’ G la c ia t io n ,  the  d e p o s i ts  of which, from 
p u re ly  lo c a l  ice  sources form f r e s h  m orain ic  accumula­
t io n s  a t  the  mouths o f the main v a l l e y s .  During the 
’ Older D r i f t ’ G la c ia t io n ,  the lo c a l  ice  advance i s  
g e n e ra l ly  considered  to  have been more e x te n s iv e ,  b u t 
d e p o s i ts  l a i d  by lo c a l  ice  during  t h i s  p e r io d  a re  to  be
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found in  any e x te n t  only in  west Wales and Gower 
(George 1933)* In  th a t  a re a ,  the  ’Newer D r i f t ’ ic e  
advance (C harlesw orth , 1929: map) d id  no t e x te n t  to  
the c o a s ta l  t r a c t  c ro ssed  hy the I r i s h  Sea I c e ,  so 
th a t  ’ Older D r i f t ’ d e p o s i ts  o f p u re ly  lo c a l  o r ig in  
are  d isp la y e d .  Between the  Tawe and T a f f ,  however, 
G r i f f i t h s  (19*4-0, 26-27) th in k s  th a t  the ’ Newer D r i f t ’ 
lo c a l  ic e  development was comparable in  i n t e n s i t y  w ith  
th a t  of t h e ’Older D r i f t ’ , so th a t  u n d e rly in g  ’ O lder 
D r i f t ’ d e p o s i ts  a re  com plete ly  masked. In t h i s  a r e a ,  
th e r e f o r e ,  the  e r r a t i c  m a te r ia l  o f  the  I r i s h  Sea ic e  
sh e e t  p ro v id es  the  b e s t  evidence of an ’ Older D r i f t ’ 
g l a c ia t io n  of the  re g io n ,  a lthough  i t  has no t been 
proved to  have extended f u r th e r  e a s t  than  C a rd i f f .
I r i s h  Sea d r i f t  was f i r s t  i d e n t i f i e d  in  the Vale of 
Glamorgan a t  Pencoed, n ea r  Bridgend by the G eo lo g ica l 
Survey (S trahan  & C a n t r i l l ,  190*1# 100), w h i ls t  G r i f f i t h s  
(19*4-0, 96) re p o r te d  e r r a t i c  m a te r ia l  o f  p robab le  Pembroke­
s h i r e  o r ig in  a t  Maendy poo l in  the w estern  suburbs o f  
C a rd i f f .  P r in g le  and George (19*4-8, 92) a l s o  r e p o r t  
f in d s  of f e l s i t e  p eb b les  from N orth Wales in  the  C a r d i f f  
a re a .
Evidence of an ’ Older D r i f t ’ G la c ia t io n  e a s t  o f  
C a rd i f f  i s  to  be sought th e re fo re  in  d r i f t  d e p o s i t s  o f
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lo c a l  o rig in*
1. EVIDENCE OF AN EXTENSIVE LOCAL 1 OLDER DRIFT1 GLACIATION.
The case f o r  an ’ Older D r i f t ’ ex te n s iv e  lo c a l  
g l a c ia t io n  in  the  e a s te r n  p a r t  of South  Wales has 
perhaps been s t a t e d  most c o n f id e n t ly  by C harlesw orth  
(1929, 85):
"During the  p e r io d  o f maximum g la c ia t io n  
the  ice  in  the South Wales C o a l f ie ld  overwhelmed 
n o t only the minor r id g e s ,  b u t  w ith  one or two 
e x c e p t io n s ,  the most prominent escarpm ents o f  the  
M ills to n e  G r i t  and C arboniferous Lim estone. The 
sou thern  l i m i t  o f  the Welsh ice  i s  d i f f i c u l t  to  
de term ine , as the  d r i f t s  in  t h i s  d i r e c t io n  become 
th in  and d isc o n t in u o u s ,  and are  re p la c e d  by i s o l a t e d  
e r r a t i c  b o u ld e rs .  There i s  c l e a r  ev idence , however, 
t h a t  i t  reached the  l a t i t u d e  of B ridgend , and in  the 
neighbourhood of C a r d i f f  and Newport, lay  beyond the 
p re s e n t  c o a s t . "
By c o n t r a s t ,  the  G eo log ical Survey Memoirs f o r  
th ese  p a r t s  of e a s te r n  South Wales no t d i r e c t l y  a f f e c te d  
by the I r i s h  Sea ic e  (Newport: S tra c h a n , 1899; Monmouth 
<5* Chepstow: Welch and T r o t t e r ,  1961) make no d i r e c t  
re fe re n c e  to  an ’ O lder D r i f t ’ G la c ia t io n  o f  the  area*
3 2k
The Monmouth and Chepstow Memoir a s c r ib e s  the  only  
g l a c i a l  d e p o s i ts  in  t h a t  a rea  "to the  f i n a l  phase o f 
the  G la c ia l  p e r io d "  (Welch & T r o t t e r ,  1961, 126)*
The Welsh B orderland  G eolog ica l Guide (Pocock and 
W hitehead, 1948) t r e a t s  the g l a c i a l  d e p o s i ts  o f  the  
a re a  as  though they were the  p roduct o f  a s in g le  ice  
advance commenting (p. 75) th a t  "only  d o u b tfu l  t r a c e s  
of an o ld e r  d r i f t  have been found in  the d i s t r i c t . "
W il ls ,  however, from h is  in v e s t ig a t io n s  o f the 
g la c io lo g y  of the Midlands su g g es ts  th re e  advances o f  
Welsh ic e  (mainly from the n o r th e rn  B orderland) in to  
th a t  a re a  (W ills , 1948), and c o r r e l a t e s  the  O lder D r i f t  
of South Wales w ith  h i s  t h i r d  g l a c i a l  e p iso d e .  M itc h e l l  
(I960, f i g .  2) a lso  shows ice  of the  "Low estoft Cold 
p e rio d "  reach in g  the Cotswold sc a rp ,  and the  so u th  shore 
or the Channel.
The only d i r e c t  evidence so f a r  c i t e d  o f  a g l a c i a l  
advance in  the s o u th -e a s t  B orderland  beyond the  ’Newer 
D r i f t "  margin has been produced by C larke f o r  th e  Wye 
v a l le y .  He p o s tu la te d  an C ider D r i f t  G la c ia t io n  
ex tend ing  down th a t  v a l le y  "probably  to  a p o in t  below 
Ross-on-Wye (C larke, 1934# 10). The ev idence fo r  t h i s  
in c lu d es  p o s s ib le  overflow  channels and h i l l - t o p  d r i f t
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capp ings. F in d s  o f i s o la te d  e r r a t i c  pebb les  in  th a t  
a re a  he considered  to  be "not wholly r e l i a b l e " ,  due to  
the  e f f e c t  of ’wash’ from the te rm in a l  moraine of the 
’ Newer D r i f t ’ i c e .  The only r e fe re n c e  to  f in d s  of 
e r r a t i c  m a te r ia l  so u th  o f the ’Newer D r i f t ’ margin in  
the Vale of Gwent i s  to  be found in  a paper by F . J .  North 
(1940), who s t a t e s  t h a t  the t h i r t y - t h r e e  b o u ld e rs  b u i l t  
in to  the  edge of a Bronze Age Barrow a t  C rick , between 
Chepstow and Newport, proved to  be " g l a c i a l l y  t r a n s p o r te d  
e r r a t i c s  derived  e i t h e r  from the Old Red Sandstone or the 
C arbon ife rous  S e r ie s " .  He goes on to  say th a t  no 
b o u ld e r  c lay  i s  found lo c a l l y ,  and th a t  " i t  i s  more than 
l i k e l y  th a t  f l o a t i n g  ice  (a t  a time when the  g e n e ra l  
l e v e l  o f  the  land  was lov/er than i t  i s  now) was the  medium 
re sp o n s ib le  f o r  the  l a s t  s tage  of t h e i r  t r a n s p o r t " .
This su g g es tio n  c l e a r ly  fo llow s th a t  which George (1932) 
proposed to  e x p la in  the p resence  of e r r a t i c  m a te r ia l  in  
the  Gower " p r e - g la c ia l "  r a i s e d  beach.
What o th e r  evidence have we f o r  an ’O lder D r i f t ’ 
g la c i a t io n  of the s o u th -e a s t  Borderland? D esp ite  the 
b o ldness  of C harlesw orth ’ s s ta tem en t,  he does not give 
the lo c a t io n  of any " i s o la t e d  e r r a t i c  b o u ld e rs"  to  support 
h is  claim  th a t  in  the C a rd i f f  and Newport a re a  the ’ Older
D r i f t f ice  lay  beyond the  p re s e n t  c o a s t .  Study of 
the g l a c i a l  d e p o s i ts  mapped by the Survey does, however, 
suggest two phases of g l a c i a l  advance in  the a re a ,  one 
co n s id e rab ly  o ld e r  than the o th e r .  The c r i t i c a l  sh e e t  
i s  the  Newport One-inch sh ee t (No. 21+9) > p u b lish e d  in  
1891* The g l a c i a l  pebble g ra v e l  and sand shown on th a t  
sh ee t can be d iv id ed  in to  two c a te g o r ie s  in  terms of 
a t t i t u d e :
(1) the  pebble g ra v e l  and sands of the Ebbw and 
Rhynmey v a l le y s ,  and f u r th e r  w est. These sp read  
over the  in t e r f lu v e s  and v a l le y  s id e s ,  and c l e a r ly  
p o s t -d a te  the ex cav a tio n  o f the v a l l e y s .
(2) s im i la r ly  named d e p o s i ts  o f the  lower Afon Lwyd 
v a l le y  which are  r e s t r i c t e d  to  h i l l  c r e s t s  f la n k in g  
i t .  They are  c l e a r ly  r e l i c t ,  and as s t a t e d  by the  
Memoir (S trahan , 1899, 78) " t h e i r  mode o f occurrence 
shows th a t  much of the  v a l le y  has been excavated  
s in ce  t h e i r  d e p o s i t io n ."  The G aerleon d e p o s i t  a t  
the mouth of th a t  v a l le y  i s  now co n s id e red , f o r  
reasons  to  be g iven  in  Chapter 11 to  be r iv e r i n e  and 
no t g l a c i a l  in  o r ig in .  I would inc lude  the extreme 
e a s te rn  edge of the  g l a c i a l  d e p o s i t  on the Ebbw/ 
H enllys Brook w atershed  n o r th  of High Cross (277897) 
in  t h i s  ca teg o ry , as  i t s  form and r e l a t i o n  to  the
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H enllys Brook va le  a re  comparable to  the r e l a t i o n  
of the  Afon Llwyd d e p o s i ts  to  the Afon Llwyd v a l le y ,  
and c o n t r a s t  w ith  the  hummocky newer d r i f t  forms 
along the w estern  s id e  of the r id g e  ( e .g .  a t  264895)*
The lo c a t io n  of th e se  h i l l  top g ra v e l  d e p o s i ts  i s  
shown in  fig*  29*
In an a ttem pt to  produce more co n c lu s iv e  evidence 
of an e a r l i e r ,  more e x te n s iv e  g la c ia t io n  of the lower 
Usk, the a rea  beyond the 1 Newer D r i f t 1 margin was 
examined in  d e ta i l*  Although t h i s  rev ea led  the 
p resence of a th in  d r i f t  d e p o s i t  w ith in  the  Usk and 
lower Olway v a l le y  to  the sou th  and e a s t  o f  Usk, 
r e s p e c t iv e ly  (d iscu ssed  in  C hapter 8, s e c t io n  P ) ,  i t  
f a i l e d  to  produce s u b s t a n t i a l  evidence of an 1 Older 
D rift*  ice  e x te n s io n  in  t h i s  a rea  comparable to  th a t  
which had been re p o r te d  in  p a r t s  o f west Wales (George, 
1933)*
Search was co n cen tra ted  upon in te r f lu v e  a re a s ,  
where an c ie n t d r i f t  d e p o s i ts  are  most l i k e l y  to  have 
su rv iv ed . Ploughed f i e l d s  and ex cav a tio n s  were looked 
f o r  e s p e c i a l ly ,  w h i ls t  the p o s s i b i l i t y  th a t  la rg e  e r r a t i c  
b locks  might have been b u i l t  in to  hedgerows du ring  i n i t i a l  
f i e l d  c lea ran ce  was borne in  mind.
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D iscounting  the  low le v e l  d r i f t  about Usk, only- 
one f in d  of e r r a t i c  m a te r ia l  was made, and the  s i t u ­
a t io n  of th a t  f in d  c a s t  doubt as to  i t s  o rig in*  A 
sm all c o l l e c t io n  of e r r a t i c  m a te r i a l ,  mainly of Coal­
f i e l d  o r ig in  was made on a s t r ip p e d  su rface  a d ja c e n t  
to  the c ro s s in g  of the  in t e r f lu v e  sou th  of the  Usk by 
the  Newport Bypass (Ml*) to  the v/est of C h r is tc h u rc h  
(3U3 890) shown on fig*  29* The m a te r ia l  showed l i t t l e  
s ig n  of rounding , b u t could conceivab ly  have been of 
g l a c i a l  orig in*  C onsiderab le  doubt e x i s t s ,  however, as 
to  whether the d e p o s i t  i s  in  s i t u , or even only s l i g h t l y  
d is tu rb e d  because o f the p rox im ity  o f the motorway.
Houses had been dem olished nearby, and p ie c e s  o f s l a t e  
were p icked  up in  the  v i c i n i t y .  I t  seems worthy o f
t
re c o rd ,  bu t in  i t s e l f  cannot be accep ted  as r e l i a b l e  
evidence of a form er d r i f t  cover. I t  i s  d i f f i c u l t ,  
n e v e r th e le s s ,  to  unders tand  how such m a te r ia l  could  have 
been brought to  the  a re a ,  supposing th a t  i t  i s  n o t in  
s i t u .  The motorway c ro s s e s ,  a few m iles  west (fig*  38) 
the  lower Ebbw v a l l e y ,  b u t the movement of heavy v e h ic le s  
a long  the ro u te  of the  motorway was f o r  long h in d e re d , 
pending com pletion of the Usk b r id g e ,  w h i ls t  a t  the  time 
of the f in d ,  the  B rynglas tu n n e l ,  on the west o f  th e  Usk, 
remained uncompleted.
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The p i t f a l l s  which open to  the geom orphologist when 
major en g in ee r in g  works a re  be ing  c a r r ie d  out in  an a rea  
were however, w ell i l l u s t r a t e d  a t  a nearby s i t e  during  
t h i s  s e c t io n  of the e n q u iry .  A su rface  sp read  of g ra v e l ,  
in c lu d in g  much i n t e r e s t i n g  e r r a t i c  m a te r ia l  found on the 
summit p la n a t io n  a t  C h r is tc h u rc h  School (345 892) was 
l a t e r  found to  have been c a r r ie d  in to  the a re a ,  thus  
dashing hopes of having lo c a te d  a h ig h ly  s i g n i f i c a n t  
deposit**
* The c ircum stances  su rround ing  t h i s  f in d  in d ic a te  the care  
which must be taken in  examining s im i la r  d e p o s i ts  of l i m i t ­
ed ex ten t*  The g ra v e l  was noted  to  form a th in  capping to  
a minor ( th re e  f e e t  h igh) road c u t t in g ,  r e c e n t ly  formed 
during  road w idening. The c u t t in g  had exposed bedrock , the  
g rav e l forming a th in  su rfa c e  d e p o s i t  which had washed down 
the face  o f  the s o l id  rock exposure in  p la c e s .  Exam ination 
of p eb b les  recovered  from the su rface  above the  c u t t in g  
(k ind ly  c a r r i e d  out by Mr* T.R* Owen and Dr* O* K e ll in g )  
rev e a le d  a most i n t e r e s t i n g  d e r iv a t io n  rang ing  from the 
F o re s t  o f Dean through the  Woolhope and M ayhill a re a s  to  
the Malvern H i l l s .  Many were s h a t te r e d  (? p e r i g l a c i a l l y ) , 
a lthough  a l l  were rounded and c l e a r ly  of r iv e r i n e  o rig in*
In view of the h e ig h t of the  d e p o s i t  (about 100 f e e t  above 
the l e v e l  of the Woolridge T errace d e p o s i ts  of the  Chepstow 
area) i t  seemed p o s s ib le  th a t  a very e a r ly  t e r r a c e  of the 
Severn had been d isco v e red . A f u r th e r  v i s i t  to  the  s i t e ,  
and e n q u i r ie s  made w ith  the  farm er of the lan d  a d jacen t to
the road re v e a le d , however, t h a t  a p i t  in  the  f i e l d  had
been f i l l e d  by the County C ouncil, p r i o r  to  road improve­
ments, u s in g  m a te r ia l  d e r iv ed  from Motorway ex cav a tio n s  in  
the Magor area* The com bination of c ircum stance  seemed a t  
the time almost in c r e d ib le ,  v iz :  (1) t h a t  the  p i t  should be
lo c a te d  on the summit p la n a t io n ;  (2; t h a t  t h i s  should  be
f i l l e d  by m a te r ia l  b rought from a l o c a l i t y  over f iv e  m iles  
d i s t a n t ,  and f u r th e r  t h a t  t h i s  m a te r ia l  should  be a te r r a c e  
g ra v e l  of the Severn; and (3) th a t  the  o r ig in  shou ld  be so 
n e a t ly  concea led , the su rface  having been l e v e l l e d ,  the 
spread  m a te r ia l  having l a t e r  been exposed by the  c o n s t ru c t ­
ion of the road cu tt in g *
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There appears th e re fo re  to  be scan t evidence f o r  
a more ex ten s iv e  lo c a l  g la c ia t io n  of S o u th -e a s t  Wales*
The main evidence of t h i s  i s  to  be found in  the h i l l  top 
g ra v e ls  of the Afon Llwyd v a l l e y ,  which in  them selves do 
no t n e c e s s a r i ly  in d ic a te  an ice  advance in to  the  low er 
p a r t  o f  th a t  v a l l e y ,  as they  could be o f outwash o r ig in .
The e r r a t i c  m a te r ia l  i d e n t i f i e d  by N orth (19U0) in  
the Bronze Age barrow a t  C rick  i s  c l e a r ly  e x c e p t io n a l .  
This could  r e p re s e n t :  ( l )  m a te r ia l  Imported in to  the  
l o c a l i t y  by man, perhaps from a very v/ide a re a .  The 
s iz e  (two to  s ix  f e e t  in  d iam eter) and number (32) of 
the b o u ld e rs  su g g es ts  th a t  t h i s  i s  u n l ik e ly  fo r  an 
ap p a re n t ly  q u ite  o rd in a ry  barrow . (2) a lo c a l  accum­
u la t io n  of e r r a t i c  m a te r ia l ,  the p resence  of which 
determ ined the s i t e  of the barrow* This o r ig in  i s  
favoured  by North. I t  i s  d i f f i c u l t  to  en v isag e , 
however, how the e r r a t i c s  could have been dropped a t  
t h i s  sp o t ,  as the h e ig h t  o f  the barrow  (55-60 f e e t  O.D.) 
i s  a t  a s im i la r  h e ig h t  to  g ra v e ls  in  t h i s  a rea  o f the  
Survey’ s Terrace No. 2 (eq u iv a len t to  the K idderm inste r  
Terrace o f W i l l s ) ,  and below the le v e l  of t e r r a c e s  3 and 
h ( the  l a t t e r  be ing  the  e q u iv a le n t  of W i l l s ’ s Bushley 
Green T e r ra c e ) .  Tomlinson (1963? Table I I )  p la c e s  the  
l a t t e r  t e r r a c e  in  the  Gipping (R iss) g l a c i a l  e p iso d e , and
331
the  K idderm inster  T errace  in  the Ipsw ich ian  (Last) 
I n te r g la c ia l*  I t  i s  u n l ik e ly  th a t  the ’ O lder D r i f t ’ 
of South Wales i s  younger than  the Ip sw ich ian , and the 
s u rv iv a l  o f  e r r a t i c  m a te r ia l  in  an a rea  which has been 
worked over by the  Severn a t  th a t  s tage  th u s  poses a 
major problem* N orth’ s su g g es tio n  of f l o a t i n g  ic e  i s  
a lso  d i f f i c u l t  to  su p p o rt .  There i s  no o th e r  evidence 
f o r  a h igh  sea le v e l  so l a t e  in  the P le is to c e n e  (i*e* 
a f t e r  the  fo rm ation  of most d e t a i l s  of the  p re s e n t  Severn 
c o a s t la n d s ) ,  and a h igh  sea  l e v e l  a t  a time when th e re  
were g l a c i e r s  ca lv in g  ic e  b e rg s  in  the B r i s t o l  Channel 
i s  im probable.
The low l e v e l  of th e se  supposed e r r a t i c s ,  and t h e i r  
in c o rp o ra t io n  in to  a man-made f e a tu re  makes i t  most l i k e l y  
th a t  they have been c a r r i e d  th e re  by man* In them selves 
they are  th e re fo re  no t r e l i a b l e  in d ic a to r s  o f  a form er ic e  
cover, a lthough  they do suggest th a t  e r r a t i c  m a te r ia l  was 
f a r  l e s s  d i s t a n t  than the  ’Newer D r i f t ’ ic e  margin*
The case f o r  an ex te n s iv e  lo c a l  ’O lder D r i f t ’ g la c ­
i a t io n  of the  lower Usk rem ains, th e re fo r e ,  unproven. In 
view of the  e x te n t  of lo c a l  ic e  shown in  the  Swansea a rea  
during the ’Older D r i f t ’ g l a c ia t io n ,  and the  g ra v e ls  in  
the  Afon Llwyd v a l le y  (which in d ic a te  g r e a t e r  ic e  accum-
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u la t io n  th e re  a t  th a t  s tage  than  du ring  the  ’Newer 
D r i f t 1, when ice  accum ulation in  th a t  v a l le y  appears 
to  have been minimal) i t  i s  i n t e r e s t i n g  to  sp e c u la te  
on the reasons f o r  th is*
The absence of evidence of a more ex ten s iv e  g l a c i ­
a t io n  a t  t h i s  time in  the  lower Uslc could  be taken  to  
in d ic a te  th a t  i t s  catchment a rea  was d i f f e r e n t  from th a t  
which had been e s ta b l i s h e d  by the  time of the  ’ Newer 
D r i f t ’ G la c ia t io n .  In  Chapter 7 ( s e c t io n  B) the case 
f o r  the  fo rm ation  o f  the  p re se n t  Middle Usk by a d i f f ­
lu e n t  ice  tongue was s ta ted *  The absence o f  ’ Older 
D r i f t ’ evidence from the lower Usk might in d ic a te  th a t  
t h i s  d iv e rs io n  occurred  r e l a t i v e l y  l a t e  in  the  e a r l i e r  
g l a c i a l  e p iso d e , the  ro u te  p r i o r  to  the ’newer D r i f t ’ 
G la c ia t io n  be ing  ab le  to  car^y  r e l a t i v e l y  l im i te d  amounts 
o f  ice* The la c k  of ’ O lder D r i f t ’ evidence in  the lower 
Usk, a s s o c ia te d  w ith  the ( s l i g h t )  evidence o f more ex ten ­
s iv e  ice  advances a t  t h i s  s tag e  in  the Afon Llwyd and Wye 
(C larke , 1 9 3 k ) , might th e re fo re  be co ns idered  as a d d i t io n a l  
evidence f o r  the case p u t forw ard fo r  the i n i t i a t i o n  of 
the  Middle Usk by d i f f l u e n t  ic e  during  an e a r ly  g l a c i a l  
ep iso d e .
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2. EVIDENCE OP AIT UP-CHANHEL EXTENSION OF THE IRISH SEA IC E .
In the  Vale of Glamorgan the  a s s o c ia t io n  in  d r i f t  
d e p o s i ts  o f  f l i n t s  w ith  f a r  t r a v e l l e d  e r r a t i c s  o f  I r i s h  
Sea o r ig in  (Howard & Sm all, 1900; G r i f f i t h s ,  19*+0) 
suggested  th a t  f l i n t s  might he u s e fu l  as an in d ic a to r  of 
the  form er e x te n t  of the  I r i s h  Sea ice  in  the B r i s t o l  
Channel a r e a ,  f l i n t  be ing  very  r e a d i ly  d i s t in g u is h e d  from 
most o th e r  ro o k s , and a p p a re n t ly  more numerous than  o th e r  
d i s t a n t  e r r a t i c s  in  the  so u th  Glamorgan d r i f t s .  F inds  
o f f l i n t  have been re p o r te d  a t  the mouth o f  the  Wye 
(Ramsay, 181+6, 322); in  the  Ely v a l le y  (Edgworth David, 
1883, 1*4); Heath c u t t in g ,  C a rd i f f  (Dutton, 1903; G r i f f i t h s ,  
1939) and F la tho lm  (Buckland and Conybeare, 1821+, quoted 
in  S trahan  and C a n t r i l l ,  1912). S trahan  and C a n t r i l l  
(1912) d isc u sse d  the provenance of these  f l i n t s  and p o in ted  
out t h a t  f l i n t  i s  no t easy  to  d i s t in g u is h  from c h e r t  which 
occurs in  the  L ias  o f the  Vale of Glamorgan a lthough  the 
a s s o c ia t io n  w ith  d r i f t  o f  a c l e a r ly  w estern  o r ig in  favours  
the  suggestion  th a t  the  f l i n t  i s  d e riv ed  from C retaceous 
ou tc rops  on the bed of the I r i s h  Sea (P ring le  and George, 
19U8, 92)•
I t  would seem, th e r e f o r e ,  th a t  f in d s  of su b -an g u la r  
f l i n t s  in  the  e a s te rn  p a r t  of sou th  Wales could be
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co ns idered  as evidence of the ex ten s io n  of the  I r i s h  
Sea Ice  in to  t h a t  a r e a .  U n fo rtu n a te ly  th a t  i s  n o t the 
c a s e ,  because the  t e r r a c e  g ra v e ls  of the  Severn a l l  con­
t a i n  f l i n t  pebb les  (W ills ,  1938) and e x ten s iv e  te r r a c e  
g ra v e l  d e p o s i ts  o f  th e  Severn sequence have been found, 
a l l  c o n ta in in g  f l i n t s ,  between Chepstow and Newport 
(Welsh and T r o t t e r ,  1961)* These g ra v e ls  may have been 
c a r r i e d  f o r  a co n s id e rab le  d is ta n c e  w estw ards, and the  
f l i n t s  in  the sh in g le  beach on F la th o lm , f o r  example, 
may w e ll  have d e r iv ed  from the e ro s io n  of te r r a c e  g ra v e ls  
in  the  lower Severn . The d a t in g  o f the  I r i s h  Sea advance
i s  a lso  s i g n i f i c a n t ,  f o r  i t  would alm ost c e r t a in ly  have
d es tro y ed  te r r a c e  g ra v e ls  in  i t s  path#
In  the Newport a r e a ,  seven f in d s  o f  sub -an g u la r  
f l i n t s  were made ( f ig .  29 ), bu t fo u r  of th e se  were found 
a t  l e v e l s  where they were l i k e ly  to  have been derived  
from Severn te r r a c e  g r a v e ls .  Only th re e  were found 
above the  le v e l  o f the Severn t e r r a c e  g ra v e ls :  two on 
Chepstow H i l l  (352 903) a t  over 300 f t .  O.D., and one a t  
the  S t .  Woolos Cemetery (299,875) on the  ’S te lv io  s u r f a c e 1 
a t  ca . 245 f e e t .  Although th ese  f l i n t s  l i e  above the
Severn te r r a c e  g r a v e ls ,  they could  s t i l l  have d e r iv e d  from
very e a r ly  g ra v e ls  of the  Severn. E qually  they  could  have
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been d e r iv e d  from I r i s h  Sea Ice# The f l i n t  as an 
in d ic a to r  o f I r i s h  Sea ic e  movement in  the  upper B r i s t o l  
Channel a rea  would thus  seem to  he l im i te d  in  i t s  u s e f u l ­
ness •
D r i f t  exposures c o n ta in in g  e r r a t i c s  o f  w estern  or 
n o r th e rn  d e r iv a t io n  remain the b e s t  c r i t e r i a  f o r  t r a c in g  
the e x te n t  o f up-Channel p e n e t r a t io n  of the  I r i s h  Sea 
Ic e ,  and such exposures have not been found e a s t  of 
C a r d i f f .  Crarnpton (I960, 18) h as , however, examined the  
heavy m in era l assemblage of a d r i f t  p r o f i l e  a t  Cross Carn 
E in ion  (258 858), a m ile west of B a ssa le g ,  d e te c t in g  a 
number o f  m in era ls  com plete ly  fo re ig n  to  the a rea  (e*g* 
am phibole, s t a u r o l i t e  and s i l l im a n i t e )  and concludes 
th a t  !,the  in f lu en ce  of t h i s * . . .  ( I r i s h  Sea) ic e  flow does 
no t te rm in a te  in  the  a re a  of C a rd i f f ,  as suggested  by the 
d i s t r i b u t i o n  of e r r a t i c s ,  b u t co n tin u es  to  the  f u l l  e x te n t  
of the  g l a c i a l  d e p o s i t s 1* ( i . e .  to  the lower Ebbw v a l le y )*  
The word ’ influence* used by Crarnpton i s  im p o rtan t,  f o r  
the m in e ra ls  may w ell have been c a r r ie d  e a s t  by s tro n g  
winds, and a movement o f a c tu a l  ice  in to  the a rea  cannot 
be p o s tu la te d  on th e se  grounds.
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In  the lower Usk no c l e a r  evidence was found o f a 
more ex te n s iv e  ’ Older D rif t*  g la c ia t io n #  I t  i s  no t 
p o s s ib le  to  say th a t  the evidence i s  com plete ly  la c k in g ,  
b u t  i f  p r e s e n t ,  such d r i f t  d e p o s i ts  a re  much th in n e r  than  
those  i d e n t i f i e d  in  p a r t s  o f  West Wales# The absence o f 
such an ic e  advance in  the Usk v a l le y  a t  t h i s  3tage could  
be accounted  f o r  by supposing th a t  the  catchm ent o f  the  
Usk was s i g n i f i c a n t l y  sm a lle r  a t  t h a t  time# There i s  
a l t e r n a t i v e  evidence f o r  th is#
There i s  no c l e a r  ev idence of an e x te n s io n  in to  the  
Newport a rea  of I r i s h  Sea Ice* The Severn te r r a c e  
g ra v e ls  as an a l t e r n a t i v e  source o f  f l i n t ,  used to  
in d ic a te  the  e x te n t  of the  I r i s h  Sea Ice  in  the  South 
fa le s  c o a s t la n d s ,  has s c a rc e ly  been co n s id e red  in  tlie 
p a s t .  The prox im ity  o f f l i n t - b e a r i n g  t e r r a c e  g ra v e l  
in  the  Newport a rea  th u s  makes f l i n t  f in d s  in  t h a t  a rea  
o f  d o u b tfu l  v a lu e .
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CHAPTER 1 0 ,
GLACIAL ADVANCES AND DEGLAQIATIQN STAGES •
In  p reced in g  c h a p te r s ,  the g l a c i a l  morphology of 
the a rea  ly in g  w ith in  the  ’Newer D rift*  sp read  of the 
Vale of Gwent, and upstream  to  Brecon has been examined 
in  d e t a i l ,  and the  scan ty  evidence f o r  an ’ O lder D r i f t ’ 
G la c ia t io n  in  the  lower Usk has been examined. I t  i s  
in tended  here  to  review th e se  d e ta i l e d  o b s e rv a t io n s ,  and 
to  suggest s ta g e s  in  the  development and f i n a l  r e t r e a t  
o f the Usk G la c ie r .
1. GLACIAL ADVANCES.
The b e s t  evidence upon which one could  p o s tu la te  
m u lt ip le  g l a c i a l  advances in  an a rea  i s  t h a t  o f  a proved 
i n t e r g l a c i a l  d e p o s i t  sandwiched between d e p o s i ts  of 
c l e a r ly  g l a c i a l  d e r iv a t io n .  The n e a re s t  approach to  
t h i s  in  the Usk i s  the  C lytha d e p o s i t ,  d isc u sse d  in  
Appendix I I .  The organ ic  l a y e r  th e re  i s  c l e a r ly  temper­
a t e ,  b u t  r e q u i r e s  accu ra te  d a t in g , w h i ls t  i t s  r e la t io n s h ip  
to ,  and the e x a c t  n a tu re  o f ,  th e  o v erly in g  d e p o s i ts  i s  
n o t c l e a r .  Although i t  i s  n o t p o s s ib le  to  prove in  t h i s
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fa sh io n  the r e l a t i v e  ages o f  two ic e  advances, t i l l s  
o f  proved va ry ing  age no t having been found in  ju x ta ­
p o s i t i o n ,  o th e r  evidence e x i s t s  which in d ic a te s  th a t  
the ic e  advance w ith in  the Usk was m u l t ip le :
(a) D r i f t  d i f f e r e n t i a t io n *  I t  was p o in te d  out in  the  
l a s t  c h a p te r  th a t  no c l e a r  evidence e x i s t s  in  the Usk 
o f  an ’O lder D rift*  d e p o s i t  of the c h a ra c te r  i d e n t i f i e d  
in  West Wales and p a r t s  of e a s te rn  England. A ll id e n t ­
i f i e d  d r i f t  d e p o s i t s ,  hov/ever th in ,  appear to  p o s t  d a te  
the  excav a tio n  of the  p re s e n t  v a l le y  system. In t h a t  
sen se , they must be regarded  as fNewer D r i f t* .  Even so , 
a d i f f e r e n t i a t i o n  of t h i s  * Newer D rif t*  may be made in  
terms of d r i f t  th ic k n e s s ,  and m orpholog ical e x p re s s io n .
The g r e a t e r  p a r t  o f the  a re a  con ta in ed  w ith in  the piedmont 
lobe o f  the  Usk G la c ie r  as defined  by C harlesw orth  (1929) 
shows w e ll -d e f in e d  d r i f t  forms, b u t  p e r ip h e ra l  to  t h i s ,  
in  the Usk a re a ,  and in  the  Troddi v a l le y  upstream of 
L l a n t i l i o  Crossenny, la rg e  a reas  a re  d r i f t - c o v e r e d  b u t 
lack in g  in  d i s t i n c t i v e  d r i f t  morphology. This d i s t ­
in c t io n ,  as no ted  e a r l i e r ,  i s  w e ll b rought out by the 
G eological Survey mapping o f t h i s  a re a ,  the  d r i f t  mapping 
(probably  on a m orphological b a s is )  of the Abergavenny 
sh ee t f a i l i n g  to  d e te c t  the  ex ten s iv e  d r i f t  sp read  in  the
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upper T rodd i, in d ic a te d  by the more re c e n t  mapping 
of the  Monmouth s h e e t .  Such sharp m orpho log ical 
c o n t r a s t s  must in d ic a te  a long in te rv e n in g  p e r io d  
of w ea th e r in g , and a m u l t ip le  advance can th e re fo re  
be c o n f id e n t ly  proposed .
(b) E ro s io n a l  ev idence . As o u t l in e d  in  s e c t io n  (a) 
o f  C hapter 7 , th e re  a re  grounds f o r  b e l ie v in g  t h a t  the 
Upper Usk was once t r i b u t a r y  to  the Wye, and t h a t  the  
p re s e n t  anomalous course of the Middle Usk can b e s t  be 
ex p la in ed  by t r a n s f lu e n t  ic e  e ro s io n  du ring  a phase o f 
maximum g la c ia t io n *  E ro s io n a l  forms of the  ic e  r e l a t e d  
to  two major ep isodes  can be d e te c te d :  ( i )  forms r e l a t e d  
to  a maximum stag e  when t r a n s f lu e n t  ic e  was overflow ing  
in  s e v e ra l  p la c e s  the F f o r e s t  Fawr -  B lack Mountains 
scarp  and a r a d i a l  movement was o ccu rr in g  from the c e n tre  
of ice  accum ulation focused  on what i s  today the  L lan g o rse -  
L ly n f i  B asin ; and ( i i )  e ro s io n a l  f e a tu r e s  c l e a r ly  the  
product of l a t e r  s ta g e s  when ice  movement was con fined  
to  the p re s e n t  v a l le y  l i n e s .  I t  i s  p o s s ib le ,  b u t  
u n l ik e ly ,  t h a t  t h i s  could re p re s e n t  two phases  o f  a 
s in g le  advance, b u t  th e re  i s  ample evidence t h a t  t h i s  
i s  no t so . In  p a r t i c u l a r  the  morphology of the  L lan -  
g o rse -L ly n f i  B asin  sugges ts  t h a t  w ith  the  development
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of the Usk e x i t  to  the  s o u th -e a s t  i t  remained as a 
sm all e s s e n t i a l l y  u n g la c ia te d  enclave  during  the  l a s t  
g l a c i a l  s ta g e ,  and i t s  b a s ic  r e l i e f  forms r e l a t e  from 
the  p rev io u s  s tag e  when ic e  was moving n o r th  to  the 
Wye, and so u th -eas tw ard s  to  c ro ss  the main scarp  in  
the  Bwlch area*
Two major g l a c i a l  ep iso d es  may thus  be d is t in g u is h e d ,  
d i f f e r i n g  from each o th e r  in  term s of ice  magnitude and 
d i r e c t io n  o f  movement, w h i ls t  th e re  i s  some evidence fo r  
b e l ie v in g  th a t  a g l a c i a l  advance occurred  d i f f e r i n g  
l i t t l e  in  e x te n t  from th a t  of the  l a s t ,  i t s  d e p o s i ts  
thus b e ing  l a rg e ly  o b l i t e r a t e d  by the  l a t e r  advance.
For convenience, th ese  g l a c i a l  s ta g e s  have been termed:
1# Upper Usk Maximum.
2* Vale of Gwent Maximum.
3* L as t G la c ia l .
Upper Usk Maximum G la c ia t io n .  P r i o r  to  t h i s  g l a c i a l  
phase , the  Upper Usk d ra in e d  n o r th -eas tw ard s  to  the  Middle 
Wye, the  c u t t in g  o f  the  Middle Usk ta k in g  p la c e  a t  t h i s  
p e r io d  due to  the  over topp ing  of the F f o r e s t  Fawr -  B lack  
Mountains scarp  by t r a n s f lu e n t  ice  lobes  from ic e  accum­
u la t in g  in  the  angle o f  the  scarp  c e n tre d  on the p re s e n t  
L langorse-L yynfi B asin . E a r l i e r  ice  movement out of the
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s o u th - c e n t r a l  Wales a re a  appears to  have been e i t h e r  
eas tw ards  along the  Wye to  the H ereford  P l a i n ,  o r 
so u th -eas tw ard s  to  the  Vale of Gwent. I t  i s  d i f f i c u l t  
to  say whether t h i s  ro u te  v/as used e x te n s iv e ly  tow ards 
the  end of t h i s  p e r io d .  P robably  t h i s  ep isode can be 
c o r r e la te d  w ith  the  'O ld e r  D r i f t 1 e lsew here , where a 
phase o f  g la c ia t io n  more e x ten s iv e  than  the l a t e r  ’Newer 
D rif t*  i s  u su a l ly  reco rd ed . The apparen t absence o f 
Older D r i f t  in  the  Vale o f  Gwent could  be a t t r i b u t e d  to  
the  f a c t  th a t  a t  t h i s  s tag e  a m ajor ic e  stream  d id  n o t 
e n te r  i t .  However i t  i s  n ecessa ry  to  p o s tu la te  t h a t  
the  ro u te  was s u f f i c i e n t l y  w e ll developed by the  end of 
t h i s  g l a c i a l  s tag e  f o r  ice  o f succeeding  s tag e  to  be 
ch an n e lled  along the  new ro u te .  The s tre a m lin in g  o f 
A l l t  y r  E sg a ir ,  and the  form of the  upper L ly n f i  v a l le y  
b o th  suggest s i g n i f i c a n t  ic e  movement so u th -eas tw ard s  
towards the  Bwlch a re a ;  t h i s  movement must have occu rred  
p r i o r  to  the L as t G la c ia l  s tage  which was e s s e n t i a l l y  a 
v a l le y  g la c ia t io n .  In f i g .  29A the  e a r l i e s t  ice  move­
ment i s  shown by d o t te d  arrows (1) t r e n d in g  n o r th ­
eas tw ard s , ice  accum ulating  on the n o r th - f a c in g  s e c t io n  
of the main scarp  moving along the Middle Wye in to  the  
i c e - f r e e  t e r r a i n  a long  the  Welsh b o rd e r .  The movement 
o f t r a n s f lu e n t  ic e  lo b es  i s  shown by the b road  arrows (2)
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these  c ro s s in g  the  scarp  southwards in to  the  heads o f  
the  C o a l f ie ld  v a l le y s  as w e ll  as eastvm rds in to  the  
w estern  v a l le y s  o f the B lack  M ountains, w h i ls t  ic e  a t  
t h i s  s tage  i s  a l s o  l i k e l y  to  have topped the  B lack  
M ountains’ scarp  a t  the head of Honddu v a l l e y .  A lthough 
ic e  movement, e s p e c ia l ly  d u rin g  s tag es  of expansion  and 
r e t r e a t ,  i s  l i k e l y  to  have been in f lu en ced  by e x i s t i n g  
v a l le y  l i n e s ,  a t  i t s  maximum the ice  had assumed c e r t a in  
c h a r a c t e r i s t i c s  o f an ice  cap , w ith  access  to  low er, ic e -  
f r e e  a re a s  to  the  sou th  and e a s t  h indered  by th e  b a r r i e r  
o f  a major scarp*
Vale of Gwent Maximum*
Only d e p o s i t io n a l  evidence of t h i s  s tag e  e x i s t s ,  
th e re  be ing  a th in  d r i f t  la c k in g  any m orpholog ical 
ex p ress io n  which ex tends beyond the ’Newer D r i f t ’ margin 
as de fin ed  by C harlesw orth  (1929)* As i t  i s  n o t a 
remanie d e p o s i t ,  b u t i s  found a t  lower le v e ls  w ith in  the 
v a l le y ,  i t  i s  no t co n s id e red  to  be comparable to  the  
’ Older D r i f t ’ d esc r ib ed  e lsew h ere , a lthough  i t s  la c k  of 
m orphological form c l e a r ly  d is t in g u is h e s  i t  from the  more 
re c e n t  d r i f t  d e p o s i t s .
I t  i s  p robab le  th a t  ic e  movement, as in  the  L as t 
G la c ia l  s ta g e ,  was c o n t ro l le d  by p re s e n t  day v a l le y  l i n e s ,
j
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a lth o u g h  th e re  i s  no evidence o f  t h i s  s tag e  w ith in  
the  a rea  covered by l a t e r  d r i f t  d e p o s i t s .  The main 
ic e  th r u s t  a t  i t s  e x tre m ity  appears  to  have been sou th ­
wards, c ro s s in g  the  B e r th in  Brook and e n te r in g  the head 
of the  Sor d ra in a g e , w h i ls t  push ing  down the main v a l le y  
to  beyond Llangybi and overflow ing  eastw ards in to  the 
lower p a r t  o f th e  Olway. I t  i s  p robab le  th a t  a t  the 
same time ic e  e n te re d  the head of the  p re s e n t  T rodd i, 
which might then have formed p a r t  o f the Clway system. 
I n i t i a t i o n  o f the  Troddi course through the b e l t  o f  h igh  
ground e a s t  o f  T a l-y -co ed  i s  th u s  l i k e l y  to  have occurred  
a t  t h i s  s ta g e :  i t  c e r t a in ly  a n te d a te s  the  Last G la c ia l  
advance. The d e p o s i ts  of the  Troddi appear to  be th ic k e r  
than  the  d r i f t  i d e n t i f i e d  beyond the  fNewer D r i f t ’ margin 
in  the Usk a re a ,  and advance in to  th e se  two a rea s  may 
thus no t have been synchronous.
L ast G la c ia l  S tag e .
Lines of ic e  movement during  the l a s t  m ajor g l a c i a l  
ep isode in  the Usk are  shown by unbroken b la c k  arrows in  
f i g .  29A. Most o f  the  c o n s t ru c t io n a l  d r i f t  forms found 
w ith in  the v a l le y s  appears to  belong  to  the  r e t r e a t  phase 
of t h i s  s ta g e .
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Ice  accum ulation du ring  t h i s  s tag e  appears to  
have been co n s id e rab ly  l e s s .  With the  ro u te  to  
the  s o u th -e a s t  now a v a i l a b le ,  i t  might be argued 
th a t  ic e  accum ulation in  the  upper Usk might in  any 
case be le s se n e d , w h i l s t  in  the lower Usk th e re  i s  
l i t t l e  evidence of an e a r l i e r ,  s i g n i f i c a n t l y  more 
e x te n s iv e  g la c ia t io n .  This i s  t r u e ,  b u t  the  s u rv iv a l  
of the L la n g o rse -L ly n f i  B asin  as an e s s e n t i a l l y  un­
g la c ia t e d  in t e r n a l  low land, ly in g  between two major 
ice  s tream s, i s  evidence o f a co n s id e rab ly  l e s s  severe 
ice  development. In  the  n o r th  the southward movement 
of a d i f f l u e n t  ice  tongue in to  the low er Dulas v a l le y  
above B ro n lly s  can be mapped w ith  ease  (Appendix V), 
w h i ls t  the  r e l a t i v e l y  low d iv id e  between the Usk and 
the  L langorse  lowland in  the  sou th  does no t seem to  have 
been c ro ssed  by s i g n i f i c a n t  q u a n t i t i e s  of ic e  a t  t h i s  
p e r io d .  This was th e re fo re  a p e r io d  o f v a l le y  g la c ia ­
t i o n ,  a t  which time ic e  accum ulating w ith in  the  catchment 
o f the  p re s e n t  Upper Usk was able to  u t i l i s e  the  ro u te  
through the scarp  developed during  the p reced in g  p e r io d ,  
sp read in g  as i t  reached  the  lo w er- ly in g  t e r r a i n  of the 
Vale o f Gwent in to  a minor piedmont g l a c i e r .
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At t h i s  s tage  c o n s id e ra b le  deepening of the v a l le y  
downstream o f  Brecon would have occu rred , and the r e ­
ju v en a tio n  f e a tu re s  o f  the  Black Mountains d iscu ssed  in  
s e c t io n  (e) o f  C hapter 7 may give an idea  of the amount 
o f g l a c i a l  e ro s io n  in v o lv ed . In two p la c e s  a t  l e a s t  
(Brecon and L la n g y n id r) ,  to r tu o u s  s e c t io n s  of the e a r l i e r  
ro u te  were rep la ced  by the  more d i r e c t  l i n e  subsequently  
taken  by the  Usk.
The apparen t f a i l u r e  o f Usk ic e  to  c ro ss  the low 
w atershed  in to  the  L langorse  B asin  -  a t  l e a s t  in  apprec­
ia b le  q u a n t i t i e s  -  w h i l s t  i t  emphasizes the f a c t  t h a t  the 
l a s t  m ajor g l a c i a l  ep isode was e s s e n t i a l l y  a v a l le y  
g l a c i a t i o n ,  i s  d i f f i c u l t  to  ex p la in  in  view o f  the 
a c t i v i t y  of d i f f l u e n t  ic e  stream s e v id e n t  elsew here in  
the  Usk a t  t h i s  s ta g e .  There are  two low co ls  le a d in g  
in to  the  L langorse B asin  a t  h e ig h ts  o f  between 600 and 
650 f e e t  O.D. (a t  Bwlch and Pennorth) w h i ls t  a th i r d  
c ro s se s  the w atershed  ju s t  below 800 f e e t  O.D. to  the  
west o f  T a ly l ly n  Ju n c tio n  (103 275)* Upstream, n o r th  
o f Pen y Crug (025 310), d i f f l u e n t  ic e  seems to  have 
e n te re d  the  lower Honddu v a l le y ,  the  co l exceeding 
700 f e e t  O.D. in  h e ig h t ,  w h i ls t  a t  C rickhow ell d i f f l u e n t
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ic e  i s  considered  to  have e n te re d  the  Grwyne by 
c ro s s in g  the G reat Oak saddle  a t  over 600 f e e t  O.D#
I t  would seem e n t i r e l y  reaso n ab le  to  expec t d i f f l u e n t  
ic e  a l s o  to  e n te r  the  L langorse B as in , and i t  i s  n o t 
easy  to  e x p la in  i t s  apparen t f a i l u r e  to  do so . That 
i t  d id  not i s  suggested  by:
(a) the  la c k  of d r i f t  topography in  the  a re a .  
Although only a reconnaissance  survey was 
c a r r i e d  o u t ,  no d r i f t  forms were observed, 
a lthough  p rev io u s  w r i t e r s  had suggested  
d r if t-d a n m in g  to  e x p la in  the  fo rm ation  of 
L langorse Lake.
(b) the  form of the  two lower c o ls  which does 
not suggest th a t  they  ev e r  c a r r i e d  an ic e  
stream  c ro s s in g  in to  the L langorse  a re a ,  b u t 
r a th e r  th a t  they were eroded by ice  moving 
in to  the  Usk as two stream s d iv ided  by A l l t  
y r  E s g a i r .
The apparen t f a i l u r e  o f  Usk ic e  to  c ro ss  the  
w atershed  in to  the  L la n g o rse -L ly n f i  B asin  d u rin g  the  
L as t G la c ia l  S tage becomes even more in e x p l ic a b le  when 
the  c o n s t r i c t io n  of the  v a l le y  a t  L la n d d e t t i  i s
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co n s id e red . The e f f e c t  o f  t h i s  would su re ly  he to  
cause ice  accum ulation above i t ,  thus  g iv in g  r i s e  to  
c o n d it io n s  roost favou rab le  f o r  the development of 
d i f f lu e n c e .
A p a r t i a l  ex p lan a tio n  of the  d i f f l u e n t  ic e  move­
ment a c ro ss  the  G reat Oak sadd le  may be seen in  the  
a d d i t io n  of C o a l f ie ld -d e r iv e d  i c e ,  e s p e c ia l ly  from the 
Clydach, c o n t r ib u t in g  to  the  s iz e  o f the g l a c i e r ,  and 
p robably  reducing  the  ice  su r fa c e  g ra d ie n t  above the 
con fluence . The p re s e n t  g ra d ie n t  o f  the Usk through 
the  L langyn id r gorge i s  such, however, t h a t  a lthough  
the  c o ls  c ro s s in g  the Usk-Wye w atershed  above i t  are 
of a s im i la r  ab so lu te  h e ig h t  as the  Great Oak s a d d le ,  
the  l a t t e r  i s  alm ost twice as h igh  above the  f l o o r  of 
the main v a l l e y .  I t  i s  th u s  concluded th a t  any g la c ie r  
in  the  Usk capab le  o f developing  a d i f f l u e n t  stream  
ac ro ss  the G reat Oak saddle  must have been capable of 
e n t ry  in to  the L langorse B as in , a lthough  f i e l d  evidence 
o f  t h i s  was no t o b ta in ed . T his enigma may be re so lv ed  
i f  t
(a) the evidence upon which the  absence of such a move­
ment was suggested  was in a d eq u a te . The e ro s io n a l
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form of the c o ls  would seem s u f f i c i e n t  evidence 
th a t  no major movement ac ro ss  th e  w atershed 
occurred  -  h u t n o t evidence of a complete absence 
of such movement* S im ila r ly ,  too  much s t r e s s  
may have been l a i d  on the absence of a d r i f t  
morphology* There are  elsew here in  the Usk 
ex ten s iv e  a rea s  la c k in g  s ig n i f i c a n t  d r i f t  forms 
i f  g l a c i o - f l u v i a l  d e p o s i ts  o f  the  d e g la o ia t io n  
phase are  d isc o u n te d . The absence of such forms 
on the  n o r th  s id e  o f the v a l le y  between C ly tha  and 
the  Ysgyryd Faoh has p re v io u s ly  been commented upon. 
The m a jo r i ty  o f  the d r i f t  forms o f  the  main v a l l e y  
a re  d e g la c ia t io n  phenomena, the forms of which are  
r e l a t e d  to  the abundance of m e ltw ate r  during  the  
f i n a l  w ithdraw al of the Usk g l a c i e r .  D i f f lu e n t  
ice  tongues would e a r ly  become detached  from the  
main g la c ie r  a t  t h i s  s ta g e ,  and the  development o f  
g l a c i o - f l u v i a l  forms would be l im i te d  by the e s s e n t ­
i a l l y  lo c a l  source o f m e ltw ate r . This would be 
e s p e c ia l ly  marked i f  the d i f f l u e n t  ic e  had e n te re d  
a minor d ra inage  b a s in ,  as would be the case f o r  ice  
c ro s s in g  in to  the  L langorse a re a .
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(b) the  su g g es tio n  th a t  ic e  c ro ssed  the G reat Oak 
saddle  i s  in c o rre c t*  A much sha llow er g l a c i e r  
in  the  Usk might then  be suggested* I t  v/ould 
th en , hoy/ever, be ex trem ely  d i f f i c u l t  to  account 
f o r  the e x te n t  of d r i f t  in  the  L lanbedr -  F f o r e s t  
C o a lp it  reach  of the  Grwyne Fawr, w h i ls t  d r i f t  forms 
in  the  Vale o f  Gwent suggest th a t  ice  a t  t h i s  s ta g e  
th e re  reached  h e ig h ts  o f  between kOO and 500 f e e t  
0«D« I t  i s  h a rd ly  l i k e l y  th a t  te n  m iles  upstream  
ic e  would n o t be s u f f i c i e n t l y  th ic k  to  allow  d i f f l u e n t  
e n t ry  in to  the  Grwyne v ia  the  G reat Oak s a d d le .
I t  v/ould th u s  seem n e cessa ry  to  p o s tu la te  the  
c ro s s in g  o f the w atershed , b u t by only minor ic e  tongues, 
the  p a u c i ty  of d r i f t  evidence b e in g  a sc r ib e d  to  p u re ly  
lo c a l  f a c t o r s .  The inadequacy of t h i s  su g g es tio n  i s  
obvious, e s p e c ia l ly  when the  c l e a r  evidence o f a d i f f ­
lu e n t  ice  movement from the Wye G la c ie r  in to  the  Lower 
D u la s /L ly n f i a t  B ro n lly s  i s  no ted  (Appendix V ). The 
problem rem ains, and re q u ir e s  f u r t h e r  in v e s t ig a t io n .
I t  does n o t ,  however, d e t r a c t  from the th e s i s  t h a t  the  
L as t G la c ia l  S tage in  the  Usk was much more l im i t e d  than  
the  e a r l i e r  Upper Usk Maximum, and was e s s e n t i a l l y  a
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v a l le y  g la c ia t io n #
The main l i n e s  of ice  movement a t  the l a t e r  s tag e  
a re  shown in  fig*  29A, and re q u ire  l i t t l e  a d d i t io n a l  
comment* I t  should be noted t h a t  th e se  l i n e s  p robab ly  
in d ic a te  ice  movement du ring  the  maximum ice  e x te n t ,  
and th a t  a t  o th e r  tim es the Usk G la c ie r  would be l a r g e ly  
r e s t r i c t e d  to  i t s  v a l l e y .  C e r ta in  d e t a i l  i s  sp ecu l­
a t i v e :  i t  i s  n o t c l e a r  th a t  ic e  moved up the Gavenny 
v a l l e y ,  bu t ice  development in  the  Usk i s  l i k e l y  to  have 
g r e a t ly  exceeded th a t  in  the e a s te rn  v a l le y s  o f the  Black 
M ountains, and movement towards the  i c e - f r e e  Middle 
Monnow i s  co n s id e red  p ro b ab le , e s p e c ia l ly  in  view of 
evidence fo r  ic e  c ro s s in g  the Wern Ddu co l in to  the  head 
o f the T roddi. In  the  Vale o f  Qwent ice  movement was 
c o n t ro l le d  by the  d eep ly -cu t l i n e  of the  main v a l le y  
above L lanover, b u t  beyond th e re  the  low r id g e s  of the 
Goytre a rea  were overwhelmed, w h i ls t  the  main ic e  th r u s t  
appears  to  have been eastw ard  along what i s  now the  
Clawdd V ale .
2. DEGLACIATION STAGES.
F ig .  30 i s  a d i s t r i b u t i o n  map on which i s  p lo t t e d  
a l l  the  ’m orain ic r i d g e ’ f e a tu re s  mapped in  the Vale of
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Gwent. Alignments are c o r r e c t ,  and le n g th s  shown are  
t ru e  to  s c a le .  Using t h i s  and o th e r  ev idence , f i g .  31 
was c o n s tru c te d ,  i t  b e in g  a t e n t a t i v e  attem pt to  show 
the  main r e t r e a t  phases  o f the L as t G la c ia l  Stage in  
the  Vale o f G?/ent. B asic  to  t h i s  i s  the  assumption 
th a t  the  m a jo r ity  o f  the m orain ic  f e a tu r e s  shown in  
f i g .  30 were developed a t ,  or c lo se  t o ,  the ic e  m argin .
The alignm ent of la rg e  numbers o f th e se  in  b e l t s  t r a n s ­
v e rse  to  the p robab le  l i n e  of ic e  movement supports  t h i s .  
An a s s o c ia te d  problem has been r e f e r r e d  to  e a r l i e r  -  th e re  
a re  la rg e  gaps where c o n s t ru c t io n a l  d r i f t  topography i s  
com ple te ly  la c k in g .  Two f a c to r s  seem s i g n i f i c a n t :
(a) the g en e ra l a s s o c ia t io n  of d r i f t  development w ith  
a re a s  o f low ground ( e s p e c ia l ly  n o t ic e a b le  in  the Bryn- 
gwyn a r e a ) ;  and (b) the marked development o f d r i f t  
forms along the  w estern  margin o f the  V ale , where the 
m ora in ic  co n ten t o f  the  ice  was augmented by ic e  descend­
ing  t r i b u t a r y  v a l le y s  cu t in to  the  s c a rp ,  and p robab ly  
a lso  by f r o s t  a c t io n  and slope movements on the scarp  
i t s e l f .
On the b a s i s  t h a t  m orain ic  f e a tu r e s  developed a t  one 
s tag e  would be o v e r- r id d e n  and d es tro y ed  i f  succeeded by
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an ic e  advance o f  g r e a te r  m agnitude, the b e l t s  o f  
m ora in ic  f e a tu r e s  are  considered  to  reco rd  te rm in a l  
p o s i t io n s  o f  su c c e s s iv e ly  younger age# The la c k  o f  
c o n t in u i ty  o f th e se  b e l t s  makes correspondence betw een, 
f o r  example, the  Goytre and Bryngwyn a re a s ,  p a r t i c u l a r l y  
l i a b l e  to  e r r o r .  The equ iva lence  has been su g g es ted  
by exam ination of the h e ig h ts  a t  which m orain ic  f e a tu r e s  
a re  lo c a te d ,  the  assumption b e in g  th a t  ic e  m arg in a l 
f e a tu r e s  of the  same s tag e  w i l l  n o t be s i g n i f i c a n t l y  
d i f f e r e n t  in  h e ig h t  over r e l a t i v e l y  sh o r t  d i s t a n c e s .
The maximum e x te n t  of the L as t G la c ia l  S tage appears  
to  be marked in  the  sou th  by subdued r id g e s  on the  
n o r th e rn  f la n k  and f lo o r  o f the  B e r th in  v a l le y  between 
P e n p e r l le n i  and Monkswood, and s im i la r  f e a tu r e s  on the 
r id g e  sou th -w est of Bryngwyn, and e a s t  of th e  Olway above 
R aglan. In  lo w e r- ly in g  a re a s  a l a t e r  ice  advance seems 
to  have been e q u a l ly  or more e x te n s iv e :  no remnant o f  
t h i s  s tage  i s  p re se rv e d  in  the trough  o f the Usk, prob­
ab ly  be ing  eroded or b u r ie d  by outwash from the ic e  f ro n t  
which l in g e re d  a t  Kemeys Commander# Ice  advance l a t e r  
in to  the  Wernyrheolvdd sadd le  and in to  the  head o f  the 
Wilcae a lso  seems to  have o b l i t e r a t e d  s t r u c t u r e s  o f t h i s
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e a r l i e r  s ta g e .
On the  c r e s t  o f the  r id g e  between P e n p e r l le n i  and 
the  Usk th e re  i s  a marked m ora in ic  b e l t  which cannot 
be e a s i l y  l in k e d  w ith  moraines developed e lsew here .
I t  i s  p o s s ib le  t h a t  a s im i la r  b e l t  in  the Bryngwyn a rea  
was overridden  by the  n ex t ic e  advance, the main t h r u s t  
o f  which appears to  have been in  the Bryngwyn a re a ,  
o v e r r id in g  the Wernyrheolydd sadd le  and damming la k e s  
in  the  Troddi e a s t  of L lanvapley  and a t  L l a n t i l i o  C ross-  
enny. This l a t e r  advance was r e ta rd e d  by the  F en -g ro es-  
oped/Groes L la n v a ir  r id g e ,  which a t t a i n s  approxim ately  
300 f e e t  O.D., a l th o u g h  i t  was ab le  to  e n te r  the Troddi 
and Wilcae by sad d le s  today l i t t l e  over 200 f e e t  O.D#
In the  main v a l le y  the  ice  extended to  Kemeys Commander, 
m e ltw ate r from i t  b u i ld in g  up the e x te n s iv e  v a l le y  t r a i n  
p re se rv e d  above f lo o d  p la in  le v e l  a t  l e a s t  as f a r  sou th  
as Usk. A s h o r t - l i v e d  lak e  may have been h e ld  up in  
the  ITant y Robwl a t  G oetre , fed  by m eltw ate r s p i l l i n g  
over the  r id g e  e a s t  of P en -g roes-oped . M eltw ater a t
t h i s  s tag e  was thus d isc h a rg in g  from the  ice  f r o n t  along 
th re e  m ajor ro u te s  ( f i g .  31): southwards along the Usk 
v a l l e y ,  and from the Clawdd Vale lobe in to  the Wilcae
(and Olway), and n o r th -e a s tw a rd s  in to  the T roddi.
Follow ing the  ’Kemeys Commander S ta g e 1, a f i n a l  
ic e  th r u s t  seems to  have extended up the Clawdd V a le , 
p robab ly  e n te r in g  again  the  Wernyrheolydd sa d d le , b u t 
n o t  the  Usk v a l le y  below C ly th a ,  where the su rface  
overridden  by ic e  du ring  the p re v io u s  s tage  occupies 
the  v a l le y  f l o o r  above Chain B rid g e . The deepened 
f l o o r  o f the  main v a l l e y ,  c o n tin u in g  eastw ards in to  
the  Clawdd, i s  evidence o f t h i s ,  w h i ls t  e x ten s iv e  kame 
te r r a c e s  and o th e r  g l a c i o - f l u v i a l  s t r u c tu r e s  upstream  
o f  C ly tha ( p a r t i c u l a r l y  in  the Abergavenny a re a )  suggest 
t h a t  a mass o f  dead and w asting  ice  p e r s i s t e d  long in  
the  v a l le y  th e r e .  M eltw ater from t h i s  seems to  have 
d isch arg ed  down the Usk sou th  o f  C ly tha , accounting  f o r  
the p a u c i ty  of g l a c i o - f l u v i a l  d e p o s i ts  in  the Clawdd 
V ale , m elt from th a t  a re a  flow ing westwards through the 
ice  to  escape down the  Usk. Above Abergavenny the ic e  
appears to  have remained a c t iv e ,  p robab ly  d e l iv e r in g  
m orain ic  m a te r ia l  onto the  decaying mass downstream, 
and then  m e ltin g  back r a p id ly .
F u r th e r  r e t r e a t  o f  the  Usk G la c ie r  once i t  had 
c le a re d  the  Vale o f Gwent was a lso  marked by minor h a l t
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s ta g e s .  At Gilwern and Dan y P arc  m orain ic  s t r u c tu r e s  
suggest temporary h a l t s ,  w h i ls t  the  ex ten siv e  g ra v e l  
f i l l  in  the L langyn id r gorge in d ic a te s  th a t  the  r e t a r d ­
ing  o f a temporary advance by the  c o n s t r i c t io n  of the  
v a l le y  a t  L la n d d e t t i  caused the  ic e  f r o n t  to  be lo c a te d  
in  t h a t  a rea  f o r  some tim e. The Buckland moraine seems 
to  have caused a temporary b lockage of the v a l l e y ,  and a 
body of w ater was h e ld  up between t h i s  and the  ice  f r o n t  
which appears to  have nex t h a l te d  i t s  r e t r e a t  a t  Cefn 
B rynich .
At l e a s t  seven -  p robably  more- main h a l t  s ta g e s  in  
the  g en e ra l r e t r e a t  o f  the Usk G la c ie r  from i t s  maximum 
du ring  the L ast G la c ia l  Phase appear to  be reco rded  in  
the  Usk below Brecon:
Maximum -  B e r th in  Brook/Olway V a lley .
R e tre a t  S ta g e s :  1. P en p e r llen i*
2# Kemeys Com m ander/Llantilio
Crossenny.
3* Clytha/Clawdd V ale.
!+• Abergavenny.
5« Gilwern/Dan y P a rc .
6# B uck land/L langynidr.
7# Cefn B rynich .
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I t  i s  l i k e ly  t h a t  r e t r e a t  o f  the  main g l a c ie r  
was matched by the r e t r e a t  o f i t s  t r i b u t a r y  ic e  s tream s, 
none of which had so comparable or e f f e c t i v e  an ic e -  
catchm ent a re a .  The s o u th -d ra in in g  v a l le y s  of the 
Black Mountains are  l i k e l y  to  have been la r g e ly  ic e -  
f r e e  b e fo re  the  Usk G la c ie r  v aca ted  the  main v a l le y  to  
the  so u th . Minor ice  advances are  reco rded  o f the 
sm all c o r r ie  g la c ie r s  on the  n o r th - e a s te r n  co rn e r  of 
the C o a l f ie ld  sc a rp .  I t  i s  no t c e r t a in  t h a t  these  a re  
synchronous w ith  s u b s id ia ry  advance phases  du ring  the 
g e n e ra l  r e t r e a t  of the  Usk G la c ie r ,  o r re c o rd  temporary 
regrow th of ic e  a t  an even l a t e r  d a te .  Trotman (1963) 
su g g es ts  p o s s ib le  ic e  growth in  p o l le n  zone l a .  in  the  
sm all c irq u e  b a s in  a t  Waun Ddu (sou th  of L langattwg) 
b u t ic e  freedom t h e r e a f t e r ,  which su g g es ts  th a t  the 
sm a lle r  c irq u e s  were p robab ly  a c t iv e  du ring  the  L ast 
G la c ia l  ep isode b u t n o t s in c e ,  a lthough  the  h ig h e r ,  
massive c i rq u e s  of the Brecon Beacons were a lso  p robably  
i c e - f i l l e d  during  P o lle n  Zone l c .
FLUVIAL REGRADING OF THE VALLEY.
The Usk today shows a m ainly graded course  between 
Brecon and the r i v e r  mouth. In only two p la c e s :  between
Cefn B rynich  and Llanham lach, and in  the L langyn idr 
go rge , does the g ra d ie n t  show a marked s teep e n in g , 
w ith  e x ten s iv e  rock exposures on the  r i v e r  bed. The 
su r fa c e  o f the d r i f t  (ex c lu s iv e  of outwash) on the  
v a l le y  f l o o r  i s ,  by c o n t r a s t ,  rem arkably i r r e g u l a r ,  
r i s i n g  in  some p la c e s  h ig h  above the  r i v e r ,  w h i l s t  in  
o th e rs  i t  may be presumed to  be b u r ie d  a t  dep th . Where 
the  d r i f t  f lo o r  of the  v a l le y  l i e s  below the p re s e n t  f lo o d  
p l a i n ,  agg rad a tio n  by m eltw ater s tream s during  f i n a l  r e ­
t r e a t  i s  l i k e l y  to  have dominated, w h i ls t  th e  p a u c i ty  o f 
t e r r a c e  forms su g g es ts  t h a t  removal o f  d r i f t  o b s t ru c t io n s  
in  the  v a l le y  was p robab ly  qu ick ly  e f f e c t e d  by th e  same 
agency. The a rea s  where ag g rad a tio n  and d eg rad a tio n  
have r e s p e c t iv e ly  dominated are shown in  fig#  32. I t  
w i l l  be observed th a t  agg rad a tio n  has been most p r e v a le n t ,  
a lth o u g h  in c is io n  o f the  r i v e r  in to  the g l a c i a l  i n f i l l  
has been s ig n i f i c a n t  between Cefn B ryn ich  and Llanhamlach, 
L la n d d e t t i  and Penm yarth, and between C ly tha  and Usk.
The a l l u v i a l  d e p o s i t s  of the Usk ( f i g .  331) thus  
show today a h ig h ly  v a r ia b le  w id th , r e f l e c t i n g  development
1 Compiled from the G eo log ica l Survey O ne-inch sh e e ts
(below C rick h o w ell) , and f i e l d  mapping.
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above Usk between a l t e r n a t i n g  a re a s  of u p s tand ing  d r i f t  
r id g e  and hollow* Downstream of Usk, and in  the Olway, 
dow ncutting to  a base l e v e l  lower than the  p r e s e n t ,  
fo llow ed by ag g rad a tio n , i s  e v id e n t  from the  i n t e r -  
f in g e r in g  of th e  a l l u v i a l  d e p o s i t s  in to  minor t r i b u t a r y  
v a lley s*  As the  v a l le y  t r a i n  ex tend ing  downstream from 
Eemeys Commander appears to  be c lo se  to  f lo o d  p la in  le v e l  
a t  the mouth of the Clway v a l le y  ( i . e .  a t  U sk), t h i s  
sug g es ts  t h a t  downcutting of the  Usk and Clway to  the 
lower base  le v e l  preceded the  form ation  of the v a l le y  
t r a i n ,  and th a t  outwash b o th  in  the  Usk and the  Glway 
a s s i s t e d  in  aggrading th e se  v a l l e y s .  The p re s e n t  
e x c e p t io n a l  e x te n t  of the  a l l u v i a l  f i l l  in  the  Olway 
i s  p robably  r e l a t e d  to  the  in c re a se d  e ro s iv e  power o f 
th e  stream  as a r e s u l t  o f m e ltw ate r a d d i t io n  du ring  the 
maximum of the  l a s t  g l a c i a l  ep iso d e . This would have 
enab led  ra p id  deepening in  response to  the lowered base 
l e v e l ,  w h i ls t  ag g rad a tio n  would l a t e r  have been a c c e l­
e r a te d  by the  development o f the  v a l le y  t r a i n  below 
Kemeys, and the  Late and P o s t G la c ia l  sea l e v e l  r i s e .
The e f f e c t  o f  t h i s  f l u c tu a t in g  sea l e v e l  on the  morph­
ology of the  v a l le y  below Usk w i l l  be d isc u sse d  in  a 
l a t e r  c h a p te r .
GRAVEL FANS.
M orphological mapping in  b o th  the  Usk and the  
Wye (Appendix V) has re v e a le d  low fan  s t r u c tu r e s  
developed u s u a l ly  about the  lower p a r t s  o f t r i b u t a r i e s  
where they  reach  the  f l o o r  of the  main v a l l e y .  The 
d i s t r i b u t i o n  o f th ese  fan s  in  b o th  v a l le y s  i s  shown 
in  f ig*  3k* Time d id  n o t perm it d e t a i l e d  exam ination  
o f th e se  f e a tu r e s ,  and the comments made here a re  th e r e ­
fo re  o f  a g e n e ra l  na tu re*
L oca tion  and form* Fig* 3k  shows th a t  the  s iz e  o f the  
fan s  v a r ie s  c o n s id e ra b ly ,  and f u r th e r  th a t  n o t a l l  r i v e r s  
appear to  have developed fan s  a t  t h e i r  mouths. Most of 
the  fa n s  mapped were found u p -v a lle y  o f th e  d r i f t  margin 
o f  the  l a s t  G la c ia l  S ta g e , b u t t h i s  i s  co n s id e red  to  be 
due to  the f a c t  t h a t  only here do sw if t - ru n n in g  t r i b u t ­
a r i e s  r i s i n g  in  h igh  mountain a re a s  jo in  the main s tream . 
A few sm all fans  were mapped debouching onto the a l l u v i a l  
f i l l  o f  the  Usk v a l le y  between Newbridge-on-Usk and 
C aerleon , f o r  example*
The s iz e  of the  f a n ,  or i t s  absence , seems to  be 
la r g e ly  dependent on the  form o f  the  main v a l le y  and the 
low est reach  of the t r i b u t a r y  v a l l e y .  I f  the  r i v e r s
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l o c a l ly  have in c is e d  form s, fan  development i s  no t 
p o s s ib le .  Thus the  Crawnon, in c is e d  i t s e l f ,  and 
jo in in g  the  Usk where i t  a lso  i s  in c i s e d ,  has no t 
been ab le  to  develop a fa n ,  a lthough  fan  forms are  
marked on ne ighbouring  s tream s. Even i f  the t r i b ­
u ta ry  i s  in c is e d  up u n t i l  i t s  confluence w ith  the 
main v a l l e y ,  fan  growth i s  u su a l ly  p o s s ib le  out in to  
the  main v a l le y ,  a l th o u g h  t h i s  may r e s t r i c t  l a t e r a l  
movement o f the main s tream , as the  C a e r fa n e l l  fan  
seems to  have done a t  T alybont, and the  Grwyne fan  has 
done upstream  of G ilw ern. At Brecon (see fig#  lU: 
th e se  fan s  a re  no t shown in  f i g .  3 k )  two s tream s, th e  
T a r e l l  and the Honddu, d ra in in g  from opposite  s id e s  of 
the v a l l e y ,  are  c o n f lu e n t  w ith  the Usk w ith in  a s h o r t  
d is tan ce#  Growth o f  the T a re l l  fan  appears  to  have 
d e f le c te d  the  r i v e r  to  the n o r th  s id e  o f the v a l le y  h e re ,  
thus  p re v e n t in g  the  development o f a s im i la r  fan  by the 
Honddu, a l though  h igh  t e r r a c e  d e p o s i ts  here  may have 
been b u i l t  out in  a s im i la r  fa sh io n  by the  r i v e r  p r i o r  
to  complete m elt o f  the  ic e  in  the main valley#
Low g ra d ie n ts  in  the  t r i b u t a r i e s  would a lso  seem to  
d iscou rage  fan growth, as the  g en e ra l p a u c i ty  of fan  
development in  the  Vale o f  Gwent su g g e s ts .  Both the
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Ffrwd and Clawdd Brooks a t  C ly th a , f o r  exart^le , show 
no s ig n  of fan  development, ag g rad a tio n  p robably  
a f f e c t in g  a g r e a t e r  le n g th  o f the  v a l le y  f lo o r*
G rad ien ts  o f  the fan s u r fa c e s  were no t measured, 
b u t  they seemed to  be l e a s t  on those developed by 
stream s showing low g ra d ie n t  thalw egs (e.g# the  T a r e l l  
and Grwyne), and s te e p e s t  on s h o r t  stream s d ra in in g  
s te e p ly  o f f  mountain s lo p es  (e*g* the  stream s d ra in in g  
o f f  the  Sugar Loaf between Glangrwyney and Abergavenny)•
Origin* A l lu v ia l  fan s  develop when h e a v ily  laden  and 
s w i f t ly  flow ing stream s s u f f e r  a sudden v e lo c i ty  check* 
Normally t h i s  i s  a lso  a s s o c ia te d  w ith  b ra id in g  of the 
s tream , or the  development o f d i s t r i b u t a r i e s ,  the  stream  
in  i t s  s teep  s e c t io n  norm ally  fo llo w in g  a con fined  course 
th rough  a rav in e  o r canyon (Holmes, 1965# 551)• Beaty 
(1963) has su g g es ted , however, t h a t  the  fans  examined by 
him in  C a l i fo rn ia  and Nevada were developed l a r g e ly  by 
d e b r is  flows o c c u rr in g  as a r e s u l t  o f  c lo u d b u rs ts .  Most 
d is c u s s io n  of a l l u v i a l  fans  i s  in  r e s p e c t  o f a r i d  a r e a s ,  
where the  ju x ta p o s i t io n  of up s tan d in g  mountain masses 
and p la in  a r e a s ,  combined w ith  e p iso d ic  heavy r a i n f a l l  
and stream  d is c h a rg e ,  and a w ea thering  mantle only lo o se ly
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bound w ith  v e g e ta t io n ,  seems to  p rov ide  id e a l  c o n d it io n s  
f o r  t h e i r  development. Pans have, however, been re p o r te d  
from r e c e n t ly  d e g la c ia te d  t e r r a i n  by Hoppe and Ekman 
(1963), and Cruickshank and Colhoun (1965t 228, f i g .  6 ) .  
The Swedish examples c i t e d  by Hoppe and Skman were d ev e l­
oped by m eltw ater s tream s s p i l l i n g  over in to  an i c e - f r e e  
v a l l e y .  G ressw ell (1967, 170) shows examples of two 
develop ing  fan s  in  Norway on stream s fed  by m eltw ate r 
from nearby g l a c i e r s .  High d isch a rg e  c o n c e n tra te d  in  
only p a r t  of the  y e a r ,  combined w ith  an abundant d e b r is  
load  in  the stream s seems to  be common to  a l l  these  
exam ples.
Pans in  the Usk and Wye are  c l e a r ly  f o s s i l ,  the 
r i v e r s  th a t  formed them be ing  today in c is e d  in to  t h e i r  
s u r f a c e .  F o s s i l  g ra v e l  fan s  were d e sc r ib e d  in  the 
Cotswold Sub-Edge F la in  by Tomlinson (19W>), b u t  th e se  
examples were o f an g u la r  g ra v e l  and the s t r a t i f i c a t i o n  
d is p la y s  fo ld in g ,  o v e rfo ld in g , and fe s to o n in g , which i s  
a t t r i b u t e d  to  s o l i f l u x io n  movement. They d i f f e r  from 
the  fa n s  d iscu ssed  here  in  th a t  they  are  e s s e n t i a l l y  
s lope  d e p o s i t s ,  merging upwards in to  h i l lw a sh .  They 
show lo c a l  th ic k e n in g  where g u l l i e s  d i s s e c t  the scarp
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f a c e ,  b u t they  a re  no t m a n ife s t ly  f l u v i a l l y - l a i d  as
in  the  case o f  the  Usk examples.
P e r io d  of fo rm a tio n . W ills  (1950, 129) p la c e d  the  
fo rm ation  o f  the  Cotswold t a e le  g ra v e ls  in  h i s  T h ird  
G la c ia t io n ,  when p e r i g l a c i a l  a c t i v i t y  was m odifying 
landforrns o u ts id e  the  a rea  overrun by ice# The 
evidence f o r  t h i s  in c lu d es  t h e i r  connection  w ith  the  
No* 2 te r r a c e  o f  the Avon, and the  in c lu s io n  o f  co ld  
fauna (Tomlinson, 1963, 197)* At t h i s  tim e , ic e  s t i l l  
occupied the Usk, so the Usk fa n s  must p o s t -d a te  th e s e ,  
and in  any c a s e ,  evidence o f p e r i g l a c i a l  p ro c e s se s  
a f f e c t i n g  th e se  d e p o s i ts  has n o t been seen . As in d i ­
c a te d  by C harlesw orth  (1957, 50i+) l a t e  g l a c i a l  
c o n d it io n s  would seem to  favour the  development o f 
th ese  fa n s .  H i l l s i d e s  were swathed in  lo o s e ly  con­
s o l id a te d ,  th in ly  v e g e ta te d  d r i f t ,  and r i v e r  d isc h a rg e s  
were p robably  g r e a t e r  than the p r e s e n t ,  showing a 
pronounced sp r in g  and sunnier maximum, when they would 
be swollen w ith  m elt from snow and g l a c i e r  i c e .  The 
c lim a te  as a whole was c o o le r  and m o is te r  than  today . 
Formation o f the  g ra v e l  fa n s  in  the Usk and the  Wye 
during  the Late G la c ia l ,  fo llo w in g  the m elt o f  ice  in
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the  main v a l l e y ,  i s  th e re fo re  suggested . I t  i s  
p o s s ib le  th a t  accum ulation was a t  a maximum during  
p o l le n  zones I and I I I ,  a t  which time Trotraan (1963) 
has shown th a t  p e r i g l a c i a l  a c t i v i t y  was pronounced in  
the  Usk, and co n d it io n s  were l ik ew ise  fav o u rab le  fo r  
the  development of fa n s .
An a l t e r n a t i v e  d a t in g  has , however, been suggested  
by Crampton in  an unpub lished  p ap e r1 . He examines the 
combined fan  o f  the Onneu Pawr and Onneu Fach in  L lan- 
gattw g P a rk , which he d e s c r ib e s  as a f,t e r r a c e d  a l l u v i a l  
fa n ’1 composed o f a bou lde ry  la y e r  o v e rly in g  an e a r l i e r  
d e p o s ite d  sandy s u b s o i l ,  and in  p la c e s  o v e r la in  by a 
more r e c e n t ly  d ep o s ited  sandy loam t o p s o i l .  The 
bouldery  la y e r  i s  shallow  and o f v a r ia b le  dep th , and 
Crampton sugges ts  th a t  t h i s  r e f l e c t s  moulding by power­
f u l  r i v e r  c u r re n ts  in to  low r id g e s ,  e lo n g a ted  downstream. 
T h is , he c o n s id e rs ,  occu rred  during  a p e r io d  of in c re a se d  
r i v e r  d isch a rg e  which he d a te s  by re fe re n c e  to  the b u r i a l  
c a i rn  o f  darn  doch (212 177), lo c a te d  on the fan  n ea r  to  
the  v i l l a g e  of L langattw g. This lias no t been p ro fe s s ­
io n a l ly  ex cav a ted , b u t  has been v a r io u s ly  d e sc r ib e d  as a 
long barrow of N e o li th ic  age , and a Bronze Age round
1I am g r a t e f u l  to  Dr* Crampton f o r  pe rm iss ion  to  c i t e  
t h i s  unpub lished  MS (Crarnpton, 1965)*
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barrow , on account o f  i t s  somewhat in d e te rm in a te  form* 
Crampton su g g es ts  t h a t  i t  i s  a round barrow , i t s  weakly 
developed ’ t a i l ’ which le d  some to  d esc r ib e  i t  as a 
long barrow b e in g  an accum ulation  o f  b o u ld e rs  a g a in s t  
the  s ide  of the  c a i rn  fa c in g  upstream* He su g g e s ts  
th a t  the  d e c l in e  of Quercus f o r e s t  o f  the  Bronze Age 
under the  wet and cool s u b -A t la n t ic  c lim ate  o f  the 
succeeding I ro n  Age r e s u l t e d  in  d e f o r e s ta t io n  and 
s o i l  e rosion* He c i t e s  ev idence produced by H iggins 
(1933) which su g g es ts  th a t  the  m id -iron  Age was one of 
the  peak p e r io d s  of storm a c t i v i t y  in  South Wales* 
C harcoal h o rizo n s  in  s o i l s  o f  the reg ion  a l s o  su g g es t 
d e fo re s ta t io n  by b u rn in g :
”So i t  would appear t h a t  f o r e s t  d e s t r u c t io n  
by b u rn in g  and p r e c ip i to u s  e ro s io n  encouraged 
by p a r t i c u l a r l y  v io le n t  storm a c t i v i t y  o ccu rred  
In  Brecknock ample q u a n t i t i e s  o f  d e b r is  
would have been a v a i la b le  f o r  r i v e r  t r a n s p o r t ­
a t io n  and subsequent d e p o s i t io n ,  to  form a l l u v i a l  
fan s  and t e r r a c e s ” * (Crampton, 1965, 47-^8)*
This i s  a most ingen ious  th e o ry ,  b u t  i t  seems to  
be founded on a b a s ic  m isunderstand ing  o f  the  n a tu re  of
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the  Llangattw g fan* The fan  (fig*  20A) i s  over th r e e -  
q u a r te r s  o f  a m ile wide a t  i t s  r iv e rw ard  e x tre m ity ,  and 
i t  has a h e ig h t  o f  approxim ately  225 f e e t  O.D. along 
t h i s  edge, in c re a s in g  to  338 f e e t  O.D. n ea r  L langattw g 
P ark  House, h a l f  a m ile to  the south-w est* This i s  
the  su rfa c e  o f what i s  c l e a r ly  a very s u b s t a n t i a l  
a g g ra d a t io n a l  deposit*  To suggest th a t  a c a i rn  could 
have been c o n s tru c te d  in  t h i s  v a l le y  p r i o r  to  i t s  form­
a t io n ,  and su rv iv e d , im p lie s  t h a t  i t  i s  a th in  su rfa c e  
veneer of very  l im i te d  th ic k n e s s ,  an assumption t h a t  
m orpho log ica lly  would appear to  be u n j u s t i f i e d .  
U n fo rtu n a te ly  th e re  i s  no d i r e c t  in d ic a t io n  o f  the 
th ic k n e ss  o f the  Llangattwg d e p o s i t s ,  a lthough  e ro s io n  
o f i t s  ex tre m ity  by the Usk has formed a te n - f o o t  h igh  
b l u f f .  Hoppe and Ekman commented on the  " s u r p r i s in g ly  
t h i n ” d e p o s i ts  o f  the s l i g h t l y  l a r g e r  fan they examined 
by means of se ism ic  r e f r a c t io n  surveys in  the Kebnekaise 
d i s t r i c t  of Sweden (Hoppe and Ekman, 1964, 341), a lthough  
t h i s  was between 20 and 25 m etres  th ic k  in  i t s  c e n t r a l  
p o r t io n ,  d ec re a s in g  to  10-15 m etres  n ea r  i t s  low est edge. 
No b u r i a l  mound cou ld  p o s s ib ly  su rv ive  ag g rad a tio n  of 
t h i s  o rd e r .  I t  i s  p o s s ib le  th a t  Gam Goch has been
m odified  by f l u v i a l  a c t i v i t y ,  b u t  th e re  i s  l i t t l e  
doubt th a t  the c a i rn  i s  b u i l t  on the fan  and p o s t ­
d a te s  i t s  formation*
A l a t e  G la c ia l  fo rm ation  i s  th e re fo re  suggested . 
The b e s t  evidence fo r  t h i s  i s  a t  G ilwern, v/here a deep 
k e t t l e  i s  found a t  the  fo o t  o f a b l u f f  trimmed in  a 
m orain ic  d e p o s i t  by the  R iv e r  Clydach d u rin g  the  form­
a t io n  o f the  fan* This su g g es ts  th a t  ic e  b u r ie d  a t  
depth  (and o v e r la in  by fan  d e p o s i ts )  d id  n o t m elt out 
u n t i l  ag g rad a tio n  on the  fan  had ceased (o therw ise  the 
k e t t l e  ho le  would have been f i l l e d ) .  As a group, the 
fan s  between Penrqyarth and Abergavenny a l l  suggest 
fo rm ation  s h o r t ly  a f t e r  f i n a l  ic e  m e lt .  F o r  example, 
the sm all fan s  between L lanw enarth  and Abergavenny and 
a t  Govilon ( f i g .  20A) have been b u i l t  out over m arginal 
m orain ic  d e p o s i t s ,  and w ith  them have been trimmed by 
the r i v e r  du ring  ag g rad a tio n  w ith in  t h i s  s e c t io n  of the 
v a l le y .  S im ila r ly  the L langattw g fan  shows a te r r a c e d  
fa c e ,  su g g es tin g  th a t  i t  a t  l e a s t  a n te -d a te s  in c is io n  
below the l e v e l  o f the low te r r a c e  developed in  t h i s  
a re a .
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CONCLUSION. The g ra v e l  fan s  a re  c l e a r ly  f o s s i l ,  and 
a L a te -G la c ia l  o r ig in  i s  suggested . At t h i s  p e r io d  
stream  d ischarge  i s  l i k e l y  to  have been more concen- 
t r a t e d  in to  the warmer months o f the  y e a r  than  a t  
p r e s e n t ,  and load  su p p lie d  to  the s tream s from d r i f t  
moved by p e r i g l a c i a l  p ro c e sse s  in  t h e i r  upper re a d ie s  
would be beyond the c a p a c i ty  of the stream s to  t r a n s ­
p o r t  when g ra d ie n ts  s lackened  as the main v a l le y  was 
approached. The su g g e s tio n  o f  Crampton o f  a m id -iro n  
Age fo rm ation  i s  no t endorsed , a l though  f u r th e r  s l i g h t  
ag g rad a tio n  way p o s s ib ly  have taken  p la c e  a t  t h i s  tim e.
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CHAPTER 11.
MORPHOLOGY OF THE USK VALLEY BELOW THE MAIN 
t KEY/ER DRIFT1 MARGIN (USK -  NEWPORT).
1# VALLEY FORM AM) GEOLOGY.
Thio p a r t  of th e  v a l le y  may he d iv id ed  in to  th re e  
s e c t i o n s :
(a) Usk -  Newbridge. The v a l le y  f l o o r  here  a t t a i n s  
i t s  maximum w idth  ( f  m i le ) ,  the v a l le y  having been 
widened out in  the w e a k ly - re s is ta n t  Raglan Marl Group 
o f the  Old Red Sandstone s e r i e s  ( f i g .  5)* The edge 
o f  the  v a l le y  f lo o r  between Usk and L l a n t r i s a n t  i s  
c lo s e ly  c o in c id e n t w ith  the  outcrop of the  o v e rly in g  
S t .  Maughams Group, made up of more r e s i s t a n t  in te rb ed d ed  
m arls  and san d s to n es . The Brownstones escarpment i s  
here runn ing  in  a NE-SW d i r e c t io n  and i s  approaching the  
r i v e r  n e a r  Newbridge, the  Usk in  t h i s  s e c t io n  running 
almost due sou th . To the e a s t  of the  r i v e r  th e re  i s  
th e re fo re  a widening wedge of r i s i n g  h i l l  coun try  between 
the v a l le y  and the main Brownstones sc a rp .  In  the w est, 
the Marl g iv es  way to  the  S i lu r i a n  s t r a t a  o f  the  Usk 
i n l i e r  (mainly l im e s to n e s ,  sh a le s  and g r i t s ) ,  the outcrop 
o f which c lo s e ly  fo llow s the  w estern  s id e  o f  the v a l le y
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and approaches c lo se  to  the r i v e r  a t  Llanbadoc, sou th  
o f Usk. The Raglan Marl ou tcrop  may he t ra c e d  in  a 
so u th -w e s te r ly  d i r e c t io n  from L langybi ac ro ss  the Cv/rt 
Bleddyn saddle  (3609U9) in to  the Lower Sor v a l le y .
The r i v e r  shows a marked meandering form, h u t the 
meander h e l t  occupies the  e a s te rn  p o r t io n  only of the 
wide f lo o d  p la in *
(h) Newbridge to  H alpas. At Newbridge the Usk c ro s se s  
onto the  outcrop of the S t .  Maugham’ s Group, and f o r  the 
next th re e  m iles  fo llow s a course a t  the  fo o t  of the main 
Brownstones escarpm ent o f  the Wentwood R idge. W ithin 
t h i s  s e c t io n ,  the r i v e r  le a v e s  the a re a  r e c e n t ly  mapped 
by the  G eo log ica l Survey (Sheet 250), and e n te r s  the  a rea  
covered by the  o ld e r  mapping of the Newport S hee t. As 
the l a t t e r  does not subd iv ide  the Red Marl as i s  custom­
ary  w ith  the  more re c e n t  mapping, i t  i s  im possib le  to  do 
more than  guess the e x te n t  of the outcrop  of the S t .  
Maugham’ s Group in  the  low est p a r t  of the  v a l le y .  I t  
seems l i k e l y ,  however, t h a t  the outcrop c ro s s e s  to  the 
sou th  o f the  r i v e r  n e a r  Bulmore, and th a t  the  w id e -c re s te d  
Chepstow H i l l  i s  made up of t h i s  fo rm a tio n . The p ro ­
nounced NE-SW alignm ent of r id g e s  in  the Newport, Malpas 
and C aerleon a re a s ,  as w e ll  as the long r id g e  n o r th - e a s t
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of Llanhennock, are  p robab ly  a l l  a s s o c ia te d  w ith  the 
development of Psammosteus Limestone bands w ith in  the 
Marls# The c o n t r a s t in g  l i th o lo g y  of th e se  lim estones  
w ith  the  surround ing  m arls  has been noted  to  g ive  r i s e  
to  narrow r id g e  and v a l le y  topography elsew here (Welch 
<? T r o t t e r ,  1961, 32). Thus to  the west o f  Bulmore the
Usk has p robab ly  e n te re d  th e  Raglan Marl t r a c t  aga in ,
a l though  here  th e re  i s  a c o n s id e rab le  development of 
l im es to n es  g iv in g  r i s e  to  more inden ted  t e r r a i n .
In  t h i s  s e c t io n  the Usk re c e iv e s  two im portan t 
r ig h t  bank t r i b u t a r i e s ,  the  Sor and Afon Lwyd, which
break  th rough  a b e l t  of h ig h  ground (Lodge Farm Ridge -
Llanhennock r id g e )  to  jo in  the  usk  above C aerleon .
There are no l e f t  bank t r i b u t a r i e s  o f  any im portance, 
as the  r i v e r  i s  here runn ing  c lo se  to  i t s  w atershed .
The v a l le y  s id e s  drop s te e p ly  to  the v a l le y  f l o o r ,  and 
ag g rad a tio n  has c l e a r ly  been a dominant f e a tu re  of 
re c e n t  e v o lu t io n .  The r i v e r  i s  t i d a l  to  above Nev/bridge, 
and th e  whole s t r e t c h  i s  s u s c e p t ib le  to  f lo o d in g .  At 
some unrecorded  p e r io d  in  the p a s t  embankments were b u i l t  
along the r i v e r  s ide  to  p re v e n t  f lo o d in g , b u t  the v a l le y  
f lo o r  has been avoided by s e t t le m e n t .  The embankments 
r e v e a l  t h a t  the meanders o f  the r i v e r  are  f a i r l y  s t a b l e ,
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th e re  being l i t t l e  evidence of s i g n i f i c a n t  l a t e r a l  
movement, a lth o u g h  a motte and b a i le y  f o r t i f i c a t i o n  
n e a r  Old Kemeys (389939) has been p a r t i a l l y  d e s tro y ed  
by the  u n d e rc u t t in g  of the  r iv e r*
(c) Majpas to  the  mouth. At Malpas the r i v e r  tu rn s  
a b ru p tly  southwards through the w estern  e x te n s io n  
(? St* Maughan*s Group) of the Wentwood Ridge to  c ro s s  
the  ’L e v e ls1 o f C a ld ico t and Wentloog, b e fo re  e n te r in g  
the  Severn* Newport i s  b u i l t  a t  a p lace  where the 
r i v e r  impinges on the s o l id  rock  o f  the w estern  s id e  o f  
the  v a l l e y ,  upon which the c a s t l e  was b u i l t ,  and where 
a r i v e r  c ro s s in g  was r e l a t i v e l y  easy . The v a l le y  i s  
q u i te  narrow ( f iv e -e ig h th s  o f a m ile) and the  h i l l s  r i s e  
s te e p ly  e a s t  and west of the  r iv e r*
2. EVOLUTION.
T his p a r t  of the Usk la y  beyond the sp read  of f r e s h  
m orainic d e p o s i ts  r e f e r r e d  to  as the •Newer D r i f t 1 : the 
lowest p o in t  where th e se  can be p o s i t i v e ly  i d e n t i f i e d  on 
the  f l o o r  of the  v a l le y  i s  a t  Kemeys Commander. Outwash 
d e p o s i ts  from t h i s  ice  s ta n d  alm ost c e r t a i n l y  l i e  a t  dep th  
w ith in  t h i s  s e c t io n  f o r  some d is ta n c e  below Usk. During 
the Newer D r i f t  G la c ia t io n  t h i s  p a r t  of the  Usk was th e re ­
fo re  f r e e  of ice  and s u b je c t  la rg e ly  to  m o d if ic a t io n  by
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f l u v i a l  a g e n c ie s .  We can e x p e c t ,  th e r e fo r e ,  to  f in d  
e ro s io n a l  evidence o f the e v o lu t io n  of the v a l le y  in  
t h i s  s e c t io n  going hack to  a t  l e a s t  the end of the  
Gipping g l a c i a t i o n ,  whereas upstream  such evidence 
appears  to  have been l a rg e ly  d es tro y ed  by the l a s t  major 
ic e  advance.
M orphological mapping re v e a le d  a v a r i e ty  o f  s lope 
f a c e t s ,  and in  some cases  n e a r - le v e l  s u r fa c e s  cu t along 
the v a l le y  s id e s ,  m ainly along the c r e s t s  of sp u rs .  Some 
were g ra v e l  covered . T h e ir  d i s t r i b u t i o n  i s  shown in  
fig*  35* D r i f t  was a ls o  no ted  in  a few p la c e s ,  and i t  
was d isc u sse d  in  c h a p te r  8 (S ection  P ) .
Two major phases in  the  e v o lu tio n  of the v a l le y  are  
e v id e n t  from i t s  p re s e n t  day form :
(a) dow ncutting to  a base le v e l  lower than  th a t  
o f the  p r e s e n t ,  so t h a t  the v a l le y  s id e s  now 
drop s te e p ly  to  a rock f lo o r  b u r ie d  some depth  
below th a t  of the  p re s e n t  v a l le y .
(b) a g g rad a tio n , presumably consequent upon a 
r i s i n g  sea l e v e l .
Evidence i s  p re se n te d  l a t e r  (Chapter 12) th a t  the phase 
of v a l le y  ex cav a tio n  to  below the  p re s e n t  sea le v e l
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probably  occurred  f a i r l y  l a t e  du ring  the  L ast (Wurro) 
G la c ia t io n .  The r e l a t i o n  to  the  I ewer D r i f t  d e p o s i ts  
a t  Kemeys to  the  v a l le y  f i l l  below tu e re  suggest th a t  
f e a tu r e s  which p re -d a te  the f i l l  ( i . e .  t e r r a c e s  cu t 
in to  the  rock s id e  above the  f i l l )  a l s o  p re -d a te  the  
maximum ice  advance during  the l a s t  g l a c ia t io n  o f  the 
area* On a b a s i s  o f  r e l a t i o n  to  f i l l ,  a tw o -fo ld  d iv i s ­
ion  o f the v a l le y  bench and t e r r a c e  f e a tu re s  may be made:
(1 )  those f e a tu r e s  which p o s t -d a te  the f i l l ,  
being  developed on i t s  s u r f a c e .  Tuese are  
t e r r a c e s  o f  l a r g e ly  a g g ra d a t io n a l  form, a lthough  
a s s o c ia te d  trimming o f  p a r t s  o f the  ad jacen t 
v a l le y  s id e  i s  p o s s ib le .  These are  r e s t r i c t e d  to  
th a t  p a r t  o f  the  v a l le y  between Usk and Fewbridge. 
( i i )  f e a tu r e s ,  b a s i c a l l y  e r o s io n a l ,  which reco rd  s ta g e s  
in  v a l le y  deepening , and which thus  p re -d a te  the  
v a l le y  f i l l .  These may be d iv id ed  in to  (a) v a l le y  
s id e  benches o r  b e v e ls ;  and (b) rock-based  t e r r a c e s .
The rock -based  t e r r a c e s  o f te n  d is p la y  a c o n s id e ra b le  
degree o f p la n a t io n ,  and in  many cases  r e t a i n  a capping of 
t e r r a c e  g ra v e ls .  V a l le y -s id e  benches are  u s u a l ly  sm a lle r  
in  a re a ,  and s te e p e r  and more i r r e g u l a r  in  c r o s s - p r o f i l e .  
They a re  evidence of pauses in  the  e ro s io n  o f the  v a l le y ,
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but a re  u n l ik e ly  to  have l a i n  a t  the  l e v e l  o f the former 
v a l le y  f l o o r .
!•  p o s t - a g g ra d a t io n a l  r i v e r  t e r r a c e s .  These are found 
in  a b e l t  along the  w este rn  s ide  o f th e  v a l le y  between 
Llanbadoc and Tredunnock. They f a l l  w ith in  the a re a  of 
the  Chepstow sh e e t ,  and the  Memoir (Welch & T r o t t e r ,  1961, 
1 3 k )  r e f e r s  to  them as "a narrow b e l t  of pebbly c lay  from 
Llanbadoc to  a p o in t  £ m ile  sou th  of L langyb i. This 
g ra v e l  s lo p es  down from about 80 f t .  O.D. to  the f lo o d  
p la in  a t  50 f t .  O.D. South of the  p o in t  mentioned above, 
the  t e r r a c e  of pebbly  g ra v e l  merges w ith  the  F i r s t  T errace 
(Loam)." My mapping of t h i s  a rea  was c a r r i e d  out b e fo re  
the  p u b l ic a t io n  of the  Chepstow Sheet in  1958* and w h i ls t  
the  b a s i s  o f rny mapping was m orpho log ica l, th a t  of the 
Survey was l i t h o l o g i c a l ,  so th a t  th e re  appears  a s l i g h t  
d isc repancy  between the maps as re g a rd s  the e x te n t  of 
the  t e r r a c e s  m entioned above. In  g e n e ra l ,  the morpho­
lo g i c a l  form su g g es ts  a f a r  l e s s  e x te n s iv e  te r r a c e  a rea  
than  i s  a c tu a l ly  covered by g ra v e ls .  Moreover, the  t r a n s ­
v e rse  s lope  i s  l e s s  than  i s  suggested  by the Memoir, and 
the  t r e a d  o f the te r r a c e  can be q u i te  e a s i l y  d e f in ed  in  
the  f i e l d .  The break  of s lope  a t  the r e a r  o f the te r r a c e  
d e c l in e s  from about 60 f e e t  n ea r  Llanbadoc to  l e s s  than
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50 f e e t  sou th  of L langyb i, w h i ls t  the  le a d in g  edge 
d e c l in e s  in  the same d is ta n c e  from 56 f e e t  to  k 1 f e e t .
In  the same a re a s ,  tlie f lo o d  p la in  s lo p e s  from k& f e e t  
to  3k  f e e t .
Streams c ro s s in g  the te r r a c e  have d is s e c te d  i t ,  
a l th o u g h  the  c o n t in u i ty  o f the d e p o s i ts  i s  ap p a ren tly  
m a in ta in ed . Thus the  e q u iv a le n t  o f the Survey’ s s in g le  
t e r r a c e  are  t e r r a c e s  1 to  3 on f i g .  35* w h i ls t  t e r r a c e  k  
i s  an a d d i t io n a l  f l a t  a t  t h i s  l e v e l  no t no ted  by the 
Survey. Although the  stream s c ro s s in g  the  te r r a c e  b e l t  
have been in c is e d  in to  i t ,  sm all fan s  of g ra v e l  have been 
b u i l t  out over i t  a t  p la c e s ,  in to  which the s tream s are  
now a lso  in c is e d .
There are  two p o s s ib le  modes of o r ig in  f o r  t h i s  
t e r r a c e :
( l )  th a t  i t  r e s u l t s  from a r e c e n t  phase o f  dow ncutting 
(p o s t-d a t in g  the  main a g g ra d a t io n a l  ep isode) by the Usk. 
This seems u n l ik e ly  in  view of the  absence o f  t e r r a c e s  
a t  t h i s  l e v e l  on the e a s te rn  s id e  o f the  Usk and down­
stream  of Newbridge. F a i r l y  e x te n s iv e  te r r a c e  evidence 
might be expected  to  su rv ive  from such a r e c e n t  phase o f  
r e ju v e n a t io n ,  however m inor. Moreover, the t e r r a c e s  would
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be l i k e l y  to  have a dow n-valley g ra d ie n t  very  s im i la r  
to  t h a t  o f t h e  p re se n t  f lo o d  p l a i n ,  and the  complete 
absence of t e r r a c e s  as evidence of such a re c e n t  s tage  
from t h e  whole of the low er p a r t  of the v a l le y  would be 
in e x p l ic a b le .
(2) t h a t  the t e r r a c e ,  a l th o u g h  p o s t - d a t in g  the  exca­
v a t io n  of the  b u r ie d  v a l l e y ,  p r e -d a te s  the  p re s e n t  f i l l ,  
and may th e re fo re  be b u r ie d  b en ea th  the a lluv ium  in  the 
lower p a r t  of the  Usk. A lthough the f ig u r e s  given 
above suggest th a t  t h i s  i s  u n l ik e ly ,  in  f a c t  th e re  i s  a 
c o n s id e ra b le  decrease  in  the  g ra d ie n t  o f  the  f lo o d  p la in  
in  the t i d a l  p o r t io n  of the  v a l le y  sou th  o f  Newbridge 
(the f lo o d  p la in  d e c l in e s  only f iv e  f e e t  in  h e ig h t in  the 
seven m iles  below Newbridge, b u t  had d e c l in e d  23 f e e t  in  
l e s s  than fo u r  m ile s  above). Thus, i f  the  te r r a c e  main­
t a in s  i t s  p re se n t  g r a d ie n t ,  which i t  could  be expected  to  
do i f  i t  was developed in  r e l a t i o n  to  a sea le v e l  somewhat 
lower t h a n  the p r e s e n t ,  i t  would c e r t a i n l y  have been b u r ie d  
s o u t h  of Newbridge.
The evidence g e n e ra l ly  su g g es ts  a te r r a c e  o f  con­
s id e ra b le  age, and the  l a t t e r  su g g es tio n  i s  p r e f e r r e d .
The p r o b a b i l i ty  t h a t  t h i s  te r r a c e  i s  a down-valley r e l i c t
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o f  the v a l le y  t r a i n  developed in  r e l a t i o n  to  the  Kemeys 
Commander te rm in a l  moraine has been d iscu ssed  in  Chapter 8 
( s e c t io n  C), and the  h e ig h t r e l a t io n s h ip  of the  te r r a c e  to  
the  f lo o d  p l a in ,  and v a l le y  t r a i n  i s  shown d iag ram m atica lly  
in  fig*  26A*
Below Newbridge th e re  are no te r r a c e  f e a tu re s  which 
p o s t -d a te  the  c u t t in g  of the b u r ie d  channel, a lthough  the 
C aerleon  te r r a c e  (13) was co ns idered  a t  one s tag e  to  f a l l  
v /i th in  t h i s  c a te g o ry . The G eo log ica l Survey (Sheet 21+9) 
shows a narrow m arl exposure along i t s  u p -v a lle y  fa c e ,  and 
o r ig in  as a rock te r r a c e  p re -d a t in g  the c u t t in g  of the 
b u r ie d  channel accords w ith  the o th e r  ev idence . The 
g l a c i a l  o r ig in  o f  the  su rface  d e p o s i ts  a t  Caerleon sug g es t­
ed by the  Survey w i l l  be ch a llenged  in  the  fo llo w in g  
s e c t io n .
2. Rock-based t e r r aces and v a l l ey s id e  benching . The 
d i s t r i b u t i o n  of th e se  f e a tu re s  should be no ted :
1. They a re  alm ost wholly r e s t r i c t e d  to  the 
v a l le y  below Newbridge;
2. They a re  mainly confined  to  the w estern  s id e
of the v a l le y  above C aerleon , b u t  none a re  developed 
on th a t  s id e  between Caerleon and Malpa3;
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3. At N e w p o r t ,  they a r e  d e v e l o p e d  on spurs  "both 
t o  t h e  e a s t  an d  w e s t  of t h e  r i v e r *
T h i s  s u g g e s t s  t h a t  t h e r e  h a s  b e e n  a g e n e r a l  dow n -  
d ip  m ovem ent o f  t h e  r i v e r  a b o v e  C a e r l e o n ,  a l t h o u g h  a l s o  
an  i n t e n s i f i c a t i o n  o f  t h e  b e n d  i n  t h e  r i v e r  b e t w e e n  
C a e r l e o n  a n d  N e w p o r t .
a ) Above Caerleon*  The b e s t-d e v e lo p e d  ro c k -c u t
(P la te  21)
t e r r a c e s  ( f ig .  35) are  about Tredunnock (numbers 5 / 6 
and 7 ) .  The Survey mapped f iv e  g ra v e l  t e r r a c e s  here 
"v a ry in g  in  h e ig h t  from 125 to  172 f e e t  above O.D."
(Welch & T r o t t e r ,  1961, 13U) $ which i t  inc luded  in  i t s  
2nd Terrace (o f the Usk) c a teg o ry . Pour of th e se  are 
w e ll -d e f in e d  m o rp h o lo g ica lly , b u t the  f i f t h  (marked by 
an ’ Xf on f i g .  35) has no te r r a c e  form, be ing  a summit 
capping of t e r r a c e  g ra v e ls  on a ro u n d -c re s te d  h i l l  to  the 
e a s t  of C e fn - l le c h i  (373957). T errace 10 l i e s  a l i t t l e  
below the le v e l  o f  t e r r a c e s  5 - 7 ,  b u t i s  s im i l a r ly  w e ll -  
developed , bu t t e r r a c e  11 i s  a somewhat uneven c r e s t  
f la t te n in g *  The only o th e r  te r r a c e  o f  note  above Caer­
leon  i s  a t  Pencreeg faw r, Llanhennock (No* 12)•*
*
A f te r  the above account had been w r i t t e n ,  two f u r t h e r  
t e r r a c e  fragm ents a t  approxim ately  the same l e v e l  as the  
Tredunnock t e r r a c e s  were d isco v e red  on the v a l le y  s ide  
so u th  and s o u th -e a s t  o f L langyb i. They are shown in  
fig*  35 as t e r r a c e s  26 and 27* T h e ir  h e ig h t v/as no t 
m easured, b u t the  lower one (26) was e s t im a te d  a t  165 f e e t  
O .D., the  h ig h e r  one a t  about 210 f e e t ,  i t s  lo a d in g  edge 
b e in g  d e f in ed  by the 200-foot co n to u r.  They were no t 
shown on f i g .  36. There was a s c a t t e r  o f pebble  g ra v e l  
on te r r a c e  26, a lth o u g h  one or two la rg e  p o o rly  rounded 
b o u ld e rs  s u g g e s t e d  a p o s s ib le  g l a c i a l  o r ig in .
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b) The C aerleon  T e rra c e .  The marked te r r a c e  upon 
which C a e r l e o n  s tan d s  p r e s e n ts  a p a r t i c u l a r  problem, 
as i t s  su r fa c e  has been mapped by the Survey to  be 
covered by a d e p o s i t  o f g l a c i a l  pebble g ra v e l  and 
sand. In  the  Memoir (Strah&n, 1899, 78) i t  i s  no ted  
th a t  " th e  p a tc h  (of g l a c i a l  g r a v e l s )  a t  C aerleon  i s  of 
d o u b tfu l o r ig in  and e x t e n t .  Red c la y ,  w ith  bands o f  
g ro v e l c o n ta in in g  la rg e  g r i t - p e b b le s ,  i s  exposed to  a 
dep th  o f  10 f e e t  in  the  r a i lw a y -c u t t in g ;  i t  has n e i th e r  
the  form, appearance, nor p o s i t io n  of a r i v e r  t e r r a c e ,  
and by in fe re n c e  i s  g l a c i a l . "  E xcavations  w ith in  the 
Roman f o r t  a t  C aerleon u s u a l ly  r e f e r  to  the  d e p o s it  
u n d erly in g  the  low est l e v e l  o f  human occupation  as 
" n a tu ra l  c lay"  (T h re ip lan d , Arch. Camb., 1965) or 
" n a tu r a l  c lay  ( leached )"  (Boon, Arch. Camb., 196h).
I n  v i e w  o f  t h e  d e s c r i p t i o n  o f  t h e  d e p o s i t  i n  t h e  
M em oir o n e  i s  t e m p t e d ,  r e l u c t a n t l y ,  t o  a g r e e  w i t h  t h e  
i n f e r e n c e .  I  do  n o t  b e l i e v e ,  h o w e v e r ,  t h a t  i n  i t s  
p o s i t i o n  i t  c a n  b e  g l a c i a l .
( 1 )  n o  o t h e r  d r i f t  d e p o s i t s  a r e  t o  b e  f o u n d  s o  lo w  
in  t h e  v a l l e y  i n  t h e  l o w e r  r e a c h e s  o f  the Usk and 
A f o n  L ly w d ;
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( 2 )  i f  g l a c i a l ,  a t  t h i s  l e v e l ,  i t  m u s t  p o s t - d a t e  
t h e  T r e d u n n o c k  T e r r a c e s ,  and i t  i s  i n c o n c e i v a b l e  
th a t  t h e y  c o u l d  h a v e  s u r v i v e d  a g l a c i a l  a d v a n c e  o f  
t h i s  m a g n i t u d e .
S t r a h a n ’ s  i d e n t i f i c a t i o n  o f  t h e  d e p o s i t  a s  g l a c i a l  
a p p e a r s  t o  b e  b a s e d  on an e x a m i n a t i o n  o f  an  e x p o s u r e  
w i t h i n  t h e  r a i l w a y  c u t t i n g ,  w h i c h  i n  f a c t  c r o s s e s  t h e  
h i l l  s l o p e  a b o v e  t h e  c o n c a v e  b r e a k  o f  s l o p e  c o n s i d e r e d  
t o  d e f i n e  t h e  r e a r  o f  t h e  t e r r a c e .  I t  s e e m s  u n l i k e l y  
t h a t  t h i s  s l o p e  d e p o s i t  i s  e x a c t l y  s i m i l a r  t o  t h a t  
c o v e r i n g  t h e  t e r r a c e ,  and  i t  i s  t e n t a t i v e l y  s u g g e s t e d  t h a t  
p a r t  o f  a h e a d  d e p o s i t  m i g h t  h a v e  b e e n  e x p o s e d  i n  t h e  
c u t t i n g ,  w h i c h  m i g h t  h a v e  i n c l u d e d  g r i t  p e b b l e s  o f  
g l a c i a l  o r i g i n ,  d e r i v e d  fr o m  f a r t h e r  u p - s l o p e .  The  
c u t t i n g  i s  now  g r a s s e d  o v e r  an d  t h e r e  i s  n o  s u i t a b l e  
e x p o s u r e  w i t h i n  t h e  v i c i n i t y .
O n ly  on e  p o o r  e x p o s u r e  c o u l d  b e  f o u n d  i n  t h e  s u r f a c e  
o f  t h e  t e r r a c e  w h en  t h i s  p r o b le m  w a s b e i n g  c o n s i d e r e d  
( i n  t h e  au tu m n o f  1966). F r e s h  s p o i l  fr o m  t h e  f o u n d ­
a t i o n s  o f  a  g r a n d s t a n d  b e i n g  b u i l t  a t  t h e  f o o t b a l l  f i e l d  
(335907) c o n s i s t e d  o f  w e l l - r o u n d e d  p e b b l e s  ( a l l  O ld  R ed  
S a n d s t o n e )  up t o  t h r e e  i n c h e s  i n  d i a m e t e r ,  i n  a lo a m y  
m a t r i x .  M ix e d  w i t h  them  w e r e  a f e w  l a r g e r ,  m ore a n g u l a r
-  3^2  -
p i e c e s  o f  s a n d s t o n e ,  and s m a l l  p i e c e s  o f  p o t t e r y  an d  
c l i n k e r .  S u r f a c e  d e p o s i t s  w i l l  o b v i o u s l y  h a v e  b e e n  
c o n s i d e r a b l y  d i s t u r b e d  d u r i n g  t h e  c o n s t r u c t i o n  o f  t h e  
Roman s e t t l e m e n t .  I t  i s  s u g g e s t e d  t h a t  t h e  p e b b l e s  
w e r e  d e r i v e d  fr o m  r i v e r  g r a v e l ,  w h i c h  f o r m s  a t h i n  
c o v e r  t o  t h e  r o c k - c u t  t e r r a c e .  The a n g u l a r  p i e c e s  o f  
s a n d s t o n e  c o u l d  d e r i v e  fr o m  t h e  u n d e r l y i n g  r o c k  s u r f a c e ,  
o r  c o u l d  h a v e  b e e n  i n t r o d u c e d  b y  t h e  Roman b u i l d e r s #  The  
l a t t e r  s e e m s  m o s t  l i k e l y  i n  v i e w  o f  t h e  f r e q u e n t  r e f e r ­
e n c e s  t o  ’ n a t u r a l  c l a y ’ i n  a r c h a e o l o g i c a l  r e p o r t s .  I f  
t h e  d e p o s i t  w e r e  o f  g l a c i a l  o r i g i n ,  t h e  p r e s e n c e  o f  s u c h  
a n g u l a r  f r a g m e n t s  a m o n g s t  w e l l - r o u n d e d  g r a v e l s  w o u ld  b e  
u n u s u a l ,  a n d  y e t  i f  t h e  a n g u l a r  m a t e r i a l  i s  r e g a r d e d  a s  
a l a t e r  i n t r o d u c t i o n ,  t h e r e  i s  n o  r e a s o n  f o r  s u p p o s i n g  
t h a t  t h e  d e p o s i t  i s  a n y  o t h e r  t h a n  r i v e r i n e  i n  o r i g i n .  
M o r p h o l o g i c a l l y  t h e r e  i s  n o t h i n g  t o  d i s t i n g u i s h  i t  fro m  
o t h e r  w e l l - d e v e l o p e d  t e r r a c e s  i n  t h e  a r e a ,  a l t h o u g h  i t  
i s  e x c e p t i o n a l l y  w e l l - d e v e l o p e d  a t  a  l e v e l  w h e r e  t h e r e  
a r e  o t h e r w i s e  f e w  t e r r a c e  f r a g m e n t s .  I t  i s  t h u s  
s u g g e s t e d  t h a t  t h e  e x p o s u r e  e x a m in e d  b y  t h e  S u r v e y  
O f f i c e r s  i n  t h e  r a i l w a y  c u t t i n g  w a s  n o t  o f  t e r r a c e  
d e p o s i t s ,  and  t h e i r  o b s e r v a t i o n s  a r e  n o t  t h e r e f o r e  
r e l e v a n t  t o  t h e  p r o b le m  o f  t h e  o r i g i n  o f  t h i s  f e a t u r e .
The t e r r a c e  i s  c o n s i d e r e d  t o  b e  r i v e r i n e  i n  o r i g i n .
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A p o i n t  o f  i n t e r e s t  i s  t h e  g r e a t  w i d t h  o f  t h e  
v a l l e y  a t  t h i s  p o i n t ,  t h e  p r e s e n t  f l o o d  p l a i n  (a n d  
p r o b a b l e  u p s t r e a m  e x t e n s i o n  o f  t h e  b u r i e d  c h a n n e l )  
s w e e p i n g  r o u n d  c l o s e  t o  t h e  s o u t h  s i d e  o f  t h e  v a l l e y *  
T h e r e  i s  n o  o b v i o u s  e x p l a n a t i o n  f o r  t h i s *
c)  The N e w p o r t  a r e a *  I n  t h e  N e w p o r t  a r e a ,  t h e  
t e r r a c e  f l a t s  o f  s i g n i f i c a n c e  a r e :
( i )  E a s t  o f  t h e  r i v e r *
No* 16* Hummocky su rface*  E x t e n d s  from Gaer
Wood Camp t h r o u g h  B e e c h w o o d  P a r k .  S l o p e  
t o  e a s t  and s o u t h *  2 5 5 - 2 6 4  f e e t f o . D .
17« L o n g  c r e s t  f l a t t e n i n g  w i t h i n  new  h o u s i n g  
e s t a t e *  S l i g h t  s l o p e  down s p u r ,  a n d  a l s o  
t o w a r d s  s m a l l  v a l l e y  b o u n d i n g  i t  t o  t h e  
s o u t h *  176-185 f e e t .
18* Summer H i l l *  E x t e n d s  a l o n g  tw o  r i d g e  
c r e s t s ,  w i t h  h e i g h t  r a n g e  1 9 6 - 2 0 2  f e e t  
( n o r t h e r n )  an d  196-207 f e e t  ( s o u t h e r n ) .  
W e l l - m a r k e d ,  f l a t t e n e d  c r e s t *  A l l o t m e n t  
on  s o u t h e r n  s p u r  sh o w e d  v / e l l  r o l l e d  g r a v e l  
i n c l u d i n g  o n e  f l i n t  (? c h e r t )  p e b b l e .
19* St* J u l i a n 1s* Well marked su rfa c e  on which 
the  p la y in g  f i e l d s  o f  St* J u l i a n ’ s School 
a r e  s ited *  100-103 f e e t .
-  384 -
( i i )  West of the  r iv e r#
No. 20. B arrack  H il l*  Uneven s u r f a c e ,  But 
d e f in e d  By a marked Break of s lo p e .
Slope to  s o u th - e a s t .  200-231 f e e t .
21* Queen1s H ill*  Narrow c r e s t  f l a t t e n i n g .  
1U4-157 f e e t .
22. Stow H ill*  C res t  f l a t t e n i n g :  r a th e r
uneven s u r fa c e ,  But w e ll defined* S l ig h t  
r i s e  west* 198-217 f e e t .
23* Small But w e l l -d e f in e d  f l a t  a t  the 
fHandpo8tf . ca .  23k  fee t*
2 k • S te lv io  summit. P la t - to p p e d  a re a  w ith  
h e ig h t  range 259-265 f e e t .  F l i n t  f in d  
in  cem etery.
25* S im ila r ,  But s e p a ra te d  from No. 2k  By 
a s l i g h t  B lu f f ,  and from the h ig h e r  
ground of the  Ridgeway to  the n o r th  By a 
shallow  c o l ,  in  which r i s e s  the  Kant 
Coch.
Apart from th e se  t e r r a c e s ,  th e re  are  a numBer o f 
Benches of v a ry in g  degree o f development, e s p e c i a l ly  in  
the Llanhennock a re a .  They are  considered  to  re p re s e n t  
fragm ents o f fo rm er, sh a llo w er , v a l le y  p r o f i l e s ,  a sugg­
e s t io n  which i s  supported  By t h e i r  c o n c e n tra t io n  on the
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we s te r n  s id e  o f the  v a l le y .  T h e ir  lo c a t io n  i s  shown 
in  f i g .  35* They w i l l  no t be d iscu ssed  in  d e t a i l .
The h e ig h t  of the  back and le a d in g  edge of the 
t e r r a c e s  and benches was m easured, and those in  the  
a re a  between Newbridge and Newport have been p l o t t e d  
on a h e ig h t range diagram ( f i g .  36). The p o s i t i o n  of 
the  te r r a c e  and bench f e a tu re s  on the  diagram was de­
term ined by p r o je c t in g  them onto a l i n e  drawn c e n t r a l l y  
down the v a l l e y .  The l a t e r a l  e x te n t  of the  t e r r a c e  
was co ns idered  to  be o f l e s s e r  im portance, and because 
o f  the v a ry in g  alignm ent of the  te r r a c e  fragm en ts , 
e s p e c ia l ly  in  the Newport a r e a ,  w ith  the c e n tre  l i n e  o f 
the  v a l le y ,  would be f r e q u e n t ly  m is re p re se n te d . No 
allowance has th e re fo re  been made f o r  t h i s :  the  l a t e r a l  
e x te n t  of the  te r r a c e  fragm ents can be seen in  f i g .  35* 
Only those b e v e ls  on the w este rn  s id e  of the  r i v e r ,  
co ns idered  to  be most l i k e l y  to  be o f  v a lu e ,  were 
measured and p l o t t e d  on the h e ig h t  range diagram . In  
f a c t  they  gave l i t t l e  support to  the  s ta g e s  suggested  
by the  te r r a c e  ev idence .
The t e r r a c e s  in  f i g . 36 can be grouped in to  fo u r  
c la s s e s  in  term s o f  h e ig h t :
-  366 -
1# The S te lv io  S tag e . A summit l e v e l  in  the 
Nev/port a r e a :  th re e  s u r fa c e s  (16, 2k and 25) 
between c .  250 and 265 f e e t  O.D.
2. The Summerhill S tag e . Three su r fa c e s  a t  
about 200 f e e t  O.D., of which the  b e s t  developed 
i s  th a t  a t  Summerhill (g rav e l c o v e r ) • No. 20 
has a co n s id e ra b le  s lo p e ,  and could  reco rd  the 
r i s e  towards a former v a l le y  s id e .
3* The Tredunnock S ta g e . B est developed b u t 
re p re se n te d  by only one te r r a c e  in  the  Newport 
a rea  (2 1 ) . Nos. 11, 12 and 17 appear to  be 
s l i g h t l y  too h igh  to  f i t  com fortably in to  t h i s  
c l a s s ,  b u t  they do no t e x h ib i t  the same degree 
of p la n a t io n  as the  th re e  main t e r r a c e s  a t  
Tredunnock *(5-7), nor do they  have a g ra v e l  cover, 
and here  again  i t  i s  suggested  th a t  they  were 
perhaps m arginal to  th e  form er v a l le y  f l o o r .
U* The Caerleon S tag e : The e x te n s iv e  te r r a c e  a t
C aerleon  seems to  l i n k  up on h e ig h t grounds w ith  the 
more s lo p in g  bu t g ra v e l-c o v e re d  lower t e r r a c e s  a t  
Tredunnock (8 and 9 ) ,  a lthough  the g r a d ie n t  rev ea led  
i s  s te e p e r  than  th a t  of the p re s e n t  f lo o d  p la in .
* Terrace 6 is shown in Plate 21.
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Three t e r r a c e s  do no t f i t  in to  t h i s  scheme: Nos. 10 
and 19# which might he grouped to g e th e r  to  form a 
s tag e  in te rm e d ia te  between the Tredunnock and C aerleon 
s ta g e s .  We s h a l l  see l a t e r  t h a t  th e re  i s  ev idence f o r  
a s tage  a t  t h i s  l e v e l  in  th e  Severn low lands. This 
too would have a s teep  g r a d ie n t .  T errace f l a t  23 
does no t f a l l  in to  any s ta g e ,  and may re c o rd  a s h o r t  
l iv e d  phase of p la n a t io n  d u ring  the deepening o f  the  
v a l le y .
Four p robab le  and one t e n t a t i v e  s tage  in  the  
e v o lu t io n  of the  lower Usk may th e re fo re  be suggested :
1. S te lv io  S tag e : base le v e l  c . 250 f e e t
2. Summerhill S tag e : • • • • • • • • • • 190 f e e t
3. Tredunnock S ta g e : • • • • • • • • • • 1U0 f e e t
k . ? S t .  J u l i a n ’ s S tag e : • • • • • • 90 f e e t
5. C aerleon S ta g e : • • • • • • • • • • • » k o f e e t
A f u r th e r  t e r r a c e  l e v e l ,  perhaps b u r ie d  in  the 
lower Usk i s  exposed between Llanbadoc and Tredunnock 
(the Llanbadoc s ta g e ? ) .
In  f i g .  37 the t e r r a c e s  have been co loured  to  
in d ic a te  the s ta g e s  to  which they  are  co n s id e red  to  
be long .
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I t  i s  i n t e r e s t i n g  to  note t h a t  B ucknell (1955)> 
who c a r r i e d  out a study  of the  ne ighbouring  Sor v a l le y  
f o r  h is  B .Sc. d i s s e r t a t i o n  a r r iv e s  a t  form er base le v e ls  
f o r  th a t  v a l le y  of 50, 100, 135> 175* 200 and 260 fee t#  
These are  a l l  p a r a l l e l e d  in  the Usk, w ith  the excep tion  
o f  the 175 fo o t  leve l#
I t  w i l l  be no ted  th a t  the proposed grouping o f 
th e se  te r r a c e s  d i f f e r s  from th a t  o f  the  Survey: t h e i r  
second te r r a c e  group in c lu d es  No# 10, which on h e ig h t  
grounds i s  here  l e f t  out to  form a lower S t .  J u l i a n ' s  
s ta g e .  This would seem reaso n ab le  in  view o f i t s  
f l a t n e s s ,  and the  20 fo o t  d i f f e re n c e  in  h e ig h t  between 
i t  and the  c lo s e ly  a d ja c e n t  t e r r a c e  7* In  f a c t  the  
extreme h e ig h t range o f  t e r r a c e s  5-7 i s  only 21 f e e t ,  
whereas the h ig h e s t  p a r t  o f t e r r a c e  10 i s  17 f e e t  below 
the  low est measured p o in t  on th e s e .  The Survey a lso  
in c lu d e s  the Llanbadoc group of t e r r a c e s  (1-3) in  i t s  
f i r s t  t e r r a c e  c a te g o ry ,  which in c lu d es  t e r r a c e s  8 and 9 
in  the  Newbridge a re a .  H eight c o n s id e ra t io n s  would 
aga in  seem to  r u le  out t h i s  c o r r e l a t i o n :  t e r r a c e s  8
and 9 have h e ig h t  ranges o f  9U-63 and 93-73 f e e t ,  
r e s p e c t iv e ly ,  whereas the o th e r  t e r r a c e s  d ec l in e
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( le a d in g  edge) from 1+1 f e e t  (No. 3) to  39 f e e t  (No. i|.), 
immediately upstream  of Newbridge.
The r e l a t i o n  of the Llanbadoc group o f  t e r r a c e s  
to  the s o l id  rock form of the  v a l le y  i s  d i f f e r e n t ,  
the  te r r a c e  b e in g  no t cu t in to  the  v a l le y  s id e  above 
th e  f i l l ,  appearing  to  r e p re s e n t  an a g g ra d a tio n a l  
s ta g e  p o s t - d a t in g  the ex cav a tio n  o f the b u r ie d  v a l le y ,  
b u t  sep a ra te d  from the p re s e n t  f i l l  by a phase of 
in c i s io n  (accounting  f o r  i t s  te r r a c e d  form ). The 
c o n t r a s t in g  r e l a t io n s h ip s  o f  the  low te r r a c e s  above 
and below Newbridge to  the  rock v a l le y  form has been 
no ted  by the Survey (Welch and T r o t t e r ,  1961, 1 5 k ) $ b u t 
they  are  p la ced  in  the  same ca teg o ry  on h e ig h t  grounds, 
the  e x te n t  o f  g ra v e l  rev ea led  by t h e i r  mapping on the 
v a l le y  margin between Llanbadoc and Llangybi be ing  
g r e a t e r  than  the  h e ig h t  range o f  the te r r a c e  f l a t  r e ­
v ea led  by (my) m orphological mapping.
3* RELATION TO THE SEVERN SEQUENCE.
The Usk i s  a t r i b u t a r y  of the Severn and a c o r re ­
l a t i o n  of the  te r r a c e  s ta g e s  o f the Usk w ith  the  d e ta i le d  
te r r a c e  sequence worked out f o r  the Severn by W ills  must 
be co n s id e red . T e rraces  o f the  Severn sequence have
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been noted by W ills  as f a r  downstream as  the Chepstow 
a re a ,  and the t e r r a c e  d e p o s i ts  o f the  n o r th  bank of 
the  Severn between the  Wye and Llanwern have been 
mapped by the G eo log ica l Survey (One inch  map sh e e t  250, 
Chepstow). A lthough the Survey mapped the t e r r a c e  
g ra v e ls  of the Usk and the  Wye w ith in  the  bounds of 
the  Chepstow and Monmouth s h e e ts ,  a c o r r e la t io n  between 
the  g ra v e ls  in  those  v a l le y s  and those  of the Severn was 
n o t a ttem p ted , the  numbering g iven to  them (1 s t T e rra c e ,  
e t c . )  not im plying any l in k a g e ,  b u t simply e x p re ss in g  
the  r e l a t i v e  p o s i t i o n  o f the  te r r a c e  to  tiie a lluvium  in  
the  v a l le y s  concerned (Welch & T r o t t e r ,  1961, 131)• The 
reason  given f o r  t h i s  i s  th a t  the  re c e n t  ag g rad a tio n  has 
caused the  b u r i a l  of the  e a r l i e r  formed t e r r a c e s ,  so 
t h a t  the h e ig h t o f  the  unburied  t e r r a c e s  above the a l lu v ­
ium in  the  lower reaches  cannot be n e c e s s a r i ly  taken  as 
a c r i t e r i a  of age. B u r ia l  o f t e r r a c e  g ra v e ls  has almost 
c e r t a i n l y  occurred  in  these  v a l l e y s ,  and the r e l a t i o n ­
sh ip s  of the b u r ie d  g ra v e ls  w i l l  be obscure . I t  does 
no t fo llo w , however, t h a t  c o r r e la t io n s  on r e l a t i v e  h e ig h t  
grounds of the u n buried  t e r r a c e s  in  co n f lu e n t v a l le y s  are 
in v a l id a te d ,  f o r  the base le v e l  changes governing te r r a c e  
development have been uniform in  e f f e c t .  An a ttem p t
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w i l l  th e re fo re  he made to  c o r r e la te  the t e r r a c e s  of 
th e  Usk and the  Severn on a b a s i s  of height*  Con­
t r a s t s  in  the  g ra d ie n t  of the form er thalwegs of 
the  v a l le y s  w i l l  r e s u l t  in  v a ry in g  ab so lu te  h e ig h ts  
upstream , bu t the  r e l a t i v e  h e ig h t  r e la t io n s h ip s  o f 
the  t e r r a c e s  should  remain com parable.
The Survey has mapped t e r r a c e  g ra v e ls  a t  f iv e  
l e v e l s  along th a t  p a r t  o f  the n o r th  bank of the  Severn 
covered by the Monmouth and Chepstow sh e e ts ,  fo u r  of 
which can be r e f e r r e d  to  the su ccess io n  e s ta b l i s h e d  by
W ills  (1938):
OOttREL AT I  OH OF aECLOaiOAT, SURVEY (CHEPSTOW SHEET) 
TERRACE TSRMirOIQqy VTTH 'THAT OP L.,7. WILLS (1938).
TABLE 12
Geo 1og lea l  Survey W ills
T errace  5 Woolridge T errace
it h B ushley Green T errace
t» 3
i» 2 K idderm inster  T errace
it 1 Main Terrace
3 9 2
A f u r t h e r  l e v e l  between T erraces  2 and 3 has been 
i d e n t i f i e d  in  p la c e s ,  b u t the  independence o f  t h i s  i s  
q u e s tio n e d , and i t  may be r e d i s t r i b u t e d  wash o f the 
t h i r d  t e r r a c e  (Welch & T r o t t e r ,  1961, 133)* The 
g ra d ie n t  of the second te r r a c e  has been e s t im a te d  a t  
one fo o t  p e r  m ile ,  and of the t e r r a c e s  g e n e r a l ly ,  Welch 
& T r o t t e r  remark (p. 132) th a t  the "sm all downstream 
f a l l  i s  so s l i g h t  t h a t  i t  i s  p o s s ib le  to  r e f e r  to  the 
t e r r a c e s  w ith in  the a re a  here d e sc r ib e d  as o f  a s p e c i­
f i c  h e ig h t ,  e .g .  the Second T errace as the f 5 0 -fo o t 
T e r ra c e 1 and the T h ird  T errace  as the  * 1 00 -foo t T e rrac e* • 
G ra d ie n ts ,  as would be ex p ec ted , are  g r e a t e r  on the Usk, 
and the  t e r r a c e s  of the  Newport/O a e r ie  on a re a  v / i l l  th e r e ­
fo re  be used fo r  c o r r e l a t i v e  p u rp o ses .
mable  13 shows the  proposed c o r r e l a t io n  between 
the  Usk and the Severn sequence. D esp ite  the  comments 
of Welch and T r o t t e r ,  the h e ig h t o f the  two upper t e r r ­
aces i s  somewhat v a r i a b le ,  and th a t  of the low est i3  i l l -  
d e f in e d .  No h e ig h t i s  given f o r  the l a t t e r  in  the Memoir, 
o th e r  than  the comment t h a t  i t  " l i e s  ju s t  above the  le v e l  
of th e  f lo o d p la in "  a t  W ollaston  Grange (p. 133)> and the  
h e ig h t  fo r  th a t  t e r r a c e  in  Table No. 13 i s  tak en  from 
W ills  (1938, 187)• The f a r t h e s t  downstream reco rd  fo r
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each te r r a c e  i s  g iven in  columns 2 and 3, and the 
h e ig h t  o f t h i s  in  column !+• The h e ig h t  o f  the 
comparable Usk t e r r a c e s  a t  the mouth of the  v a l le y  
i s  g iven  in  column 7 , and i t  can be seen th a t  on 
th e se  grounds th e re  i s  a very  c lo se  c o r r e l a t i o n .
There appears , however, to  be no e q u iv a le n t  o f  the 
S te lv io  s tag e  in  the  Severn sequence. One c o n t r a s t  
between the two v a l le y s  i s  the d im in ish in g  number and 
e x te n t  of t e r r a c e s  a t  lower l e v e l s  in  the Usk, whereas 
in  the  Severn th e se  are  the  most w idely  developed.
The absence of Main T errace  d e p o s i ts  to  the  west o f  the  
Wye confluence su g g es ts  th a t  these  are  here  b u r ie d ,  and 
a c o r r e l a t io n  w ith  the  Llanbadoc s ta g e ,  likev /ise  p ro ­
bab ly  b u r ie d  a t  the  r i v e r  mouth, i s  suggested . The 
c lo se  c o r r e l a t io n  of the h ig h e r  t e r r a c e s  w ith  the Severn 
sequence adds w eight to  the argument fo r  the independ­
ence of the  Llanbadoc s ta g e ,  and to  i t s  c o r r e l a t io n  w ith  
the  Severn No. 1 (Main) T e rrac e .
The im p lic a t io n s  of these  c o r r e l a t i o n s  w i l l  be 
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CHAPTER 1 2 .
THE BURIED CHANNEL AMD SUPERFICIAL DEPOSITS OF THE
LOWER USK*
1# INTRODUCTION#
I t  has long  been  known t h a t  th e  Usk, l i k e  a l l  
the  m ajor r i v e r s  o f  South  W ales, has i t s  ro c k -c u t  
v a l l e y  b u r ie d  a t  d ep th  a t  the mouth (C odrington 1898; 
S tra h a n  1899, 85; Anderson I960 , k O ) .  In  r e c e n t  
y e a r s  a number o f  m ajor e n g in e e r in g  p r o j e c t s  have been 
c a r r i e d  out in  th e  Newport a r e a ,  a l l  r e q u i r in g  e x te n s iv e  
s i t e  e x p lo ra t io n .  The o p p o r tu n i ty  has a r i s e n ,  th e r e ­
f o r e ,  to  examine th e  n a tu re  o f  the  ro ck  su rfa c e  b e n e a th  
th e  s u p e r f i c i a l  d e p o s i t s ,  and to  n o te  some o f  the  
c h a r a c t e r i s t i c s  o f  the  d e p o s i t s  them selves# Recent 
b o re h o le s  have been  examined from th e  s i t e s  o f  the  
Spencer Works, (L lanw ern); Uskmouth A and B Power 
S ta t i o n s ;  the  Newport By-Pass Road; th e  George S t r e e t  
B rid g e ; and the  Newport Main D rainage Scheme; as w e l l  
as b o reh o le  lo g s  o f  v a ry in g  age r e l a t i n g  to  improve­
ment schemes f o r  Newport Docks. Upstream o f  Newport 
sha llow  b o reh o le  d a ta  i s  a v a i la b le  f o r  s i t e s  a t  G rea t
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Bulmore, near C aerleon , and L la n t r i s a n t  ( f i g .3 6 ) ,  
w h i l s t  in  the Ebbw V a lle y ,  c o n f lu e n t w ith  the Usk 
a t  Newport, b o reho le  in fo rm ation  has been o b ta ined  
from the s i t e  o f  the  Rogerstone Power S ta t io n .*
THE FORM OF THE SUB-DRIFT SURFACE.
F ig .3 9  shows the  form of the s o l id  rock  su rfa c e  
in  the  Newport a r e a ,  w ith  rock  head con tou rs  drawn 
a t  i n t e r v a l s  o f  te n  f e e t  below Ordnance Datura.
These have been in t e r p o la t e d  from an uneven s c a t t e r  
o f  b o reh o le  re c o rd s ,  and are  most a c c u ra te  in  the 
v i c i n i t y  o f  the e n g in e e r in g  s i t e s  l i s t e d  above. Absence 
of deep boreho le  d a ta  f o r  the w estern  p a r t  o f  Newport 
p rev en ted  the  e x te n s io n  o f t h i s  map to  inc lude  the  
lower reach es  o f the  Ebbw V a lle y .
The narrow est p a r t  o f the p re s e n t  v a l le y  i s  a t  
the  confluence of the  Malpas Brook w ith  the  Usk, the  
v a l le y  widening southwards u n t i l  the  a l l u v i a l  f l a t s  o f  
the  l e v e l s  are  reach ed . F i g . 39 in d ic a te s  t h a t  the  
b u r ie d  channel i s  n arrow est in  the same a re a ,  w idening 
as the  Severn i s  approached, b u t  t h a t  a d i s t i n c t  v a l l e y  
form i s  con tinued  so u th  under the l e v e l s ,  where the  
Usk today  meanders in  an a rea  o f l im i te d  r e l i e f .
* F o r d e t a i l s  o f so u rces  o f  bo reho le  in fo rm a tio n , 
see Appendix I I I .
In  th re e  p la c e s  a l i n e  o f  c lo s e ly  spaced b o re ­
h o le s  had been p u t down c ro s s in g  the  v a l l e y ,  and 
s e c t io n s  drawn along those  l i n e s  a re  reproduced in  
f i g .  40* The lo c a t io n  o f  th ese  s e c t i o n s ,  and the  
b o re h o le s  used in  the  s tu d y , a re  shown in  fig*  41*
Some o f  th e  b o res  uood in  the  c o n s tru c t io n  o f 
s e c t io n  0 , and one in  s e c t io n  A, d id  no t reach  bedrock* 
In  the  l a t t e r  c a s e ,  i t  i s  p robab le  th a t  the  d eep es t 
p a r t  o f  th e  b u r ie d  v a l le y  i s  proved by bo ros  on th e  
west s id e  o f  the r i v e r .  In s e c t io n  0 , the  m arl i s  
re a d ie d  a t  l e s s  th an  -hO ft*G*D* in  two b o res  west o f  
th e  r i v e r ,  b u t only one boro reaohes the m arl to  th e  
e a s t  o f  the  r i v e r ,  a t  a dep th  o f  j u s t  over -65  ft*0.D * 
As th e  boros  e a s t  o f  the  r i v e r  were d r iv e n  to  g r e a t e r
dep ths  than  those  in  the  Docks a rea  to  th e  w est,  i t
seems c e r t a in  t h a t  the  b u r ie d  channel la y  to  the  c a s t  
o f  the  p re s e n t  r i v e r  mouth.
The deepest proved p o in ts  o f  the  b u r ie d  channel 
are  t  lie re  fo re  -31  ft*0*D* n ea r  Malpas, -U0 f t*  a t  the
George S t r e e t  B rid g e , and -65 f t*  n e a r  th e  p re s e n t
r i v e r  mouth. Due to  the  spacing  o f  the  boresfrom  
which tliesc  s e c t io n s  have been c o n s tru c te d ,  an e x a c t  
s ta tem en t o f  the  g r a d ie n t  o f the  b u r ie d  v a l le y  i s  n o t
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p o s s ib le ,  i t  be ing  conceivab le  th a t  the  rock  f lo o r  
d ip s  a f u r th e r  te n  f e e t  or more between c e r t a in  
bores# This i s  l e a s t  l i k e l y  in  the case of s e c t io n  B, 
where the  boreho le  sp ac in g  i s  c l o s e s t ,  and the  b u r ie d  
v a l le y  i s  no t l i k e l y  to  be much deeper than  -1+0 f t .O .D .  
a t  t h i s  p o in t .  In  the  case o f s e c t io n  C, a minimum 
dep th  o f -65 f e e t  i s  p roved , and the  g r a d ie n t  o f the  
channel between th e se  two s e c t io n s  can be e s t im a te d  
as a t  l e a s t  10 f e e t  p e r  m ile ,  and may p o s s ib ly  be 
more. T h is  i s  co n s id e rab ly  g r e a t e r  than  the  p re s e n t  
g ra d ie n t  of the  Usk in  i t s  low est reach .
The upstream  e x te n s io n  o f the b u r ie d  channel 
beyond th a  Newport a re a  i s  d i f f i c u l t  to  de te rm ine , 
owing to  la c k  of b o reh o le  d a ta ,  a lth o u g h  a s e r i e s  o f 
shallow  b o res  c a r r ie d  out f o r  the Newport and South 
Monmouthshire Water Board p ro v id es  some inform ation# 
Bores a t  G reat Bulmore ( f ig # 36) were stopped  a t  -16  f t#  
0#D# b e fo re  they had p e n e t r a te d  the  m arl ,  showing a 
th ic k n e s s  o f  s u p e r f i c i a l  d e p o s i ts  in  excess  o f 36 f e e t .  
At L l a n t r i s a n t ,  e lev en  m ile s  from the r i v e r  mouth, two 
o f  fo u r  b o res  reached  m arl ( a t  approxim ately  11 and 
19 f t .  above O .D .), and a s u p e r f i c i a l  th ic k n e s s  
v a ry in g  between 17 and 25 f t .  was proved . The b u r ie d
c h a n n e l  o f  t h e  r i v e r  r i s e s  t o  O rd n a n ce  Datura 
so m e w h er e  i n  t h e  r e a c h  b e t w e e n  t h e s e  p l a c e s .
I t  i s  d i f f i c u l t  to  say where the  b u r ie d  channel 
merges w ith  the v a l l e y  f lo o r  a s s o c ia te d  w ith  the  
p re s e n t  f lo o d  p l a i n ,  due to  g l a c i a l  m o d if ic a t io n  
beyond Usk (C harlesw orth , 1929)• One m ile so u th  
o f  Abergavenny, f o r  example, on the  s i t e  o f  the  
c ro s s in g  o f the  Usk o f  the  new "Heads o f  the V a lle y s  
Road," b o re s  probed 50 f t*  o f  s u p e r f i c i a l  d e p o s i ts  
b en ea th  the  f lo o d  p la in  a t  one p la ce  w ithout reach in g  
bedrock . I t  i s  c e r t a in  th a t  t h i s  lo c a l  overdeepening 
and subsequent i n f i l l i n g  i s  due to  lo c a l i s e d  g l a c i a l  
sco u r , and i s  n o t r e l a t e d  to  the  overdeepening proved 
by the  b u r ie d  v a l le y  a t  the  r i v e r  mouth.
At Rogerotone in  the  Kbbw V a lle y ,  s i t e  in v e s t ­
ig a t io n s  showed t h a t  the  f lo o d  p la in  (between 100 and 
112 ft.O .D *) i s  u n d e r la in  by s u p e r f i c i a l  d e p o s i ts  
v a ry in g  from 20 to  56 f e e t  in  th ic k n e s s .  The p r e s e n t  
thalw eg o f the Ebbw shows a much s te e p e r  g ra d ie n t  than  
th a t  of the Usk, and i t  i s  l i k e ly  th a t  the  b u r ie d  
v a l le y  r i s e s  above Ordnance Datura in  the  B assa leg  
a re a  ( f i g . 38).
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E as t of the  Usk the d e t a i l e d  form of the  rock 
f lo o r  i s  known f o r  a p a r t  o f the C a ld ic o t  Level as 
a r e s u l t  o f s i t e  i n v e s t ig a t io n s  f o r  the  Spencer 
Works a t  Llanwern. The su rfa c e  o f  the alluvium  
over the  works’ s i t e  v a r ie s  between 15 and 19 f e e t  
above O.D. Below t h i s ,  ever alm ost the whole of 
the  a rea  ( in  p la c e s  along i t s  n o r th e rn  boundary the 
su r fa c e  i s  beg in n in g  to  r i s e  towards the  h i l l s )  the  
s u p e r f i c i a l  d e p o s i ts  are  u n d e r la in  by an u n d u la tin g
p la tfo rm  between approx im ately  8 and 21 f e e t  below O.D.
y.
Comparison w ith  o th e r  r i v e r s  o f  th e  area*
A map showing the  form of the  s u b - d r i f t  su rfa c e  
in  the C a rd i f f  a re a  has been produced by Anderson and 
B lu n d e ll  (1965, f i g . 2 ) .  The th re e  r i v e r s  e n te r in g  
the  Channel th e r e ,  the  Rhymney, T a f f  and E ly , have 
maximum proved b u r ie d  channel dep ths  o f  28, 42 and 
38 f e e t  below G.D. r e s p e c t iv e ly ,  and i t  i s  deduced 
th a t  the  rock  f lo o r s  reach  -50 f t .O .D . under the 
e x i s t in g  r i v e r  mouths. llaximum proved dep ths f o r  
the b u r ie d  channels  of o th e r  South Wales r i v e r s  are  
-5 6 f t .O .D . f o r  the  V/ye a t  Chepstow (Anderson, I960) 
and a t  l e a s t  -200 f t .  f o r  the  Tawe a t  Swansea 
(O .T.Jones quoted in  Godwin, 1943, 221). In  the
400 -
l a t t e r  e a s e ,  h o w e v e r ,  g l a c i a l  e r o s i o n  h a s  a l m o s t  
c e r t a i n l y  b e e n  a c o n t r i b u t o r y  f a c t o r *  On t h e  s o u t h  
s i d e  o f  t h e  C h a n n e l  a  d e p t h  o f  -65ft*O.D# l ia s  b e e n  
p r o v e d  i n  t h e  m o u th  o f  t h e  B r i s t o l  A von  ( H a w k in s ,
1962, 370), w h i l s t  in  the combined T orridge and Taw 
e s tu a r y ,  the  bedrock  l i e s  a t  approxim ately  -100 ft*O.D# 
(McFarlane, 1955, k 2 6 ) .  The b u r ie d  channel o f  the  
Severn i t s e l f  descends from -19  f t*  a t  G lo u ces te r  to  
-1+7 ft.O .D* a t  Severn (ra ilw ay) B ridge , and -73  f t#  
a t  the Severn Tunnel# A lthough Hawkins (1962, 372) 
r e f e r s  to  the  b u r ie d  channel o f  the Severn descending  
to  -110 f t#  a t  the  S hoots , i t  has elsew here been p o in te d  
out (B eckinsa le  and R ichardson , 1 9 6 k , 103) t h a t  t h i s  
depth  occurs in  a hollow in  the  r i v e r  b ed , p robably  due 
to  t i d a l  p o t h o l in g ,  and i s  no t n e c e s s a r i ly  r e l a t e d  to  
a low sea  lev e l#  Proved dep ths f o r  the  Usk are thus 
c o n s is te n t  w ith  those  f o r  the o th e r  r i v e r s  in  the area# 
North (1955, 91) has shown how the p r e s e n t  day r i v e r s  
are con tinued  o f f  t h e i r  mouths by d ep re ss io n s  in  the  
sea b ed , and from exam ination  o f the submarine topo­
graphy, Anderson and B lu n d e ll  (1965, 373) suggest a 
former confluence of the T a ff  and Severn , f iv e  and a 
h a l f  m ile s  sou th  o f P e n a r th  a t  a dep th  o f about 100 f e e t
1+01
b e l o w  t h e  p r e s e n t  s e a  l e v e l .  On t h i s  b a s i s ,  i t  
s e e m s  l i k e l y  t h a t  t h e  U s k  j o i n e d  t h e  S e v e r n  s i x  
m i l e s  s o u t h  s o u t h  w e s t  o f  i t s  p r e s e n t  m o u th ,  
p r o b a b l y  a t  a  d e p t h  a p p r o a c h i n g  - 1 0 0  f t # 0 . D #
A p o i n t  o f  i n t e r e s t  i s  t h e  r e l a t i v e l y  s t e e p  
g r a d i e n t  o f  t h e  b u r i e d  c h a n n e l  o f  t h e  U s k .
B e c k i n s a l e  and  R i c h a r d s o n  (1964, 96) e s t i m a t e  t h e  
g r a d i e n t  o f  t h e  S e v e r n  b u r ie d  c h a n n e l  a t  S e v e r n  
T u n n e l  a t  1 .8  f e e t  p e r  m i l e ,  r e f e r r i n g  t o  t h e  
"r e m a r k a b l e ft g r a d i e n t  o f  t h e  B r i s t o l  A vo n  (4ft#  p e r  
m i l e ) #  A s i m i l a r  g r a d i e n t  t o  t h a t  o f  t h e  U s k  c a n ,  
h o w e v e r ,  b e  c a l c u l a t e d  f o r  t h e  T a f f ,  fr o m  t h e  s k e t c h  
map of t h e  s u b - d r i f t  s u r f a c e  p r o d u c e d  by A n d e r s o n  a n d  
B l u n d e l l  (1965) w h i l s t  t h a t  o f  t h e  R hym ney c a n  be s e e n  
t o  h a v e  a c o n s i d e r a b l y  s t e e p e r  g r a d i e n t #
B e c k i n s a l e  a n d  R i c h a r d s o n  (1964, 97) s u g g e s t  
t h a t  t h e  s u b - d r i f t  s u r f a c e  i n  t h e  S e v e r n  T u n n e l  a r e a
i s  an  " a g g r a d e d  t r o u g h   a b o u t  s e v e n  m i l e s  w id e
and  h a s  an  u n d u l a t i n g ,  o r  c h a n n e l - s e a m e d  r o c k  f l o o r  
c o v e r e d  w i t h  p a t c h e s  o f  g r a v e l s  a n d  d e e p  d e p o s i t s  o f  
s i l t " .  The d e e p e r  c h a n n e l  o f  t h e  b u r i e d  v a l l e y  i s  
c u t  b e l o w  t h i s .  P a r t  o f  t h i s  w a s  c u t  b y  t h e  S e v e r n  
p r i o r  t o  t h e  d e p o s i t i o n  o f  t h e  g r a v e l s  o f  t h e  W o r c e s t e r
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t e r r a c e ,  and i t s  l e v e l  i s  r e p o r te d  to  vary  between 
-20 and -40  f e e t  C.D. a t  the  e a s te rn  end of the  
Tunnel (Leese and Vernon, I960; Morgan, 1887)* Down­
stream , a t  Avonmouth (Welsh and T r o t t e r ,  1961, 136), 
th re e  b o re s  p u t down by the  N.C.B. encoun tered  bedrock 
su r fa c e s  a t  30, 35, and 51 f e e t  (the l a s t  i s  p robably  
in  the b u r ie d  channel o f the  Avon and may be d is c o u n te d ) • 
In the  Newport a re a ,  th e re  i s  an in d ic a t io n  o f a su r fa c e  
a t  a s im i la r  depth  in  the Docks a re a ,  b u t  a su rfa c e  a t  
l e s s  than  20 f e e t  below O.D. to  the  e a s t  o f  the  r i v e r ,  
and co n tin u in g  eastw ards  th rough  the Llanwern s i t e ,  
seems more s i g n i f i c a n t .  This has been i d e n t i f i e d  in  
the C a rd i f f  a rea  by Anderson and B lu n d e ll  (1965*372-373) 
who r e f e r  to  i t  as "a g e n t ly  u n d u la tin g  su b -sea  le v e l  
rock p la tfo rm  which ex ten d s  n o r th -ea s tw ard s  under th ic k  
s u p e r f i c i a l  d e p o s i ts  to  the e a s te rn  edge of the D i s t r i c t  
(and onwards to  beyond Newport)11. The h e ig h t  o f  t h i s  
su rface  does no t seem to  f i t  in  w ith  the  Severn te r r a c e  
sequence (p*395), as the Main T errace  rock base i s  a t  
about 10 f e e t  above O.D. a t  the Severn Tunnel (W ills ,  
1938, 227), w hile  th e  nex t low er, W orcester T e rra c e ,  
has a rock  p la tfo rm  a t  "-25 f e e t  or p o s s ib ly  lower" a t  
the  Tunnel (W ills , 1938, 228). F u r th e r ,  the lo c a t io n  
o f the  p la tfo rm  in  th e  Llanwern a rea  to  the  n o r th  o f
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t h e  K e u p e r  i n l i e r  a t  G o l d c l i f f  w o u ld  a l s o  se e m  t o  
s t r e n g t h e n  t h e  c o n c l u s i o n  t h a t  t h i s  i s  n o t  p a r t  o f  
t h e  b a s a l  r o c k  s u r f a c e  o f  t h e  W o r c e s t e r  t e r r a c e ,  a s  
i t  i s  d i f f i c u l t  t o  u n d e r s t a n d  how t h e  i n l i e r ,  an  
i s o l a t e d  h i l l  o f  w e a k l y  r e s i s t a n t  r o c k ,  c o u l d  m a i n t a i n  
i t s e l f  i n  t h e  c e n t r e  o f  t h e  f l o o d  p l a i n  o f  a  v i g o r ­
o u s l y  e r o d i n g  r i v e r .
An a l t e r n a t i v e  s o lu t io n  i s  to  co n s id e r  t h i s  
f e a tu re  a p la tfo rm  o f marine e ro s io n .  When examined 
in  r e l a t i o n  to  the  s o l id  rock  form of the  e s tu a ry  
( f i g .4 2 ) ,  the  s e c t io n  between P o r tsk ew e tt  and the  Usk 
i s  unusual in  s e v e ra l  r e s p e c t s .  I t  shows an unusual 
swing in  an e a s t -w e s t  d i r e c t io n ,  and in  o u t l in e  i s  
rem arkably s t r a i g h t ,  compared w ith  the  s o l id  rook 
margin on the  so u th  s id e  of the  e s tu a ry ,  which i s  
p a r t i c u l a r l y  ragged . This r e g u la r i t y  o f  form can be 
seen to  be an e r o s io n a l  f e a t u r e ,  f o r  i f  examined in  
d e t a i l ,  the  sp u rs  overlooking  O a ld ico t Level a re  seen 
to  have b lu n te d  ends. The su g g es tio n  th a t  t h i s  i s  an 
o ld  c l i f f  l i n e  has been made by S te e rs  (1948, 198).
F i g .42 sh o w s  t h a t  t h i s  s t r e t c h  o f  t h e  n o r t h  s h o r e  o f  
t h e  e s t u a r y  f a c e s  t h e  l o n g e s t  p o s s i b l e  s t r e t c h  o f  o p e n  
w a t e r  i n  t h e  C h a n n e l  -  b e t w e e n  L a v e r n o c k  P o i n t  a n d
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Brean Down -  and thus  waves reach in g  i t  when the 
le v e l s  were under t i d a l  w a te r  would have the  g r e a t e s t  
p o s s ib le  f e t c h ,  and thus  be s t r o n g e s t  in  an o therw ise  
confined  e s tu a r y .  I f  we accep t t h i s  su g g e s t io n ,  the 
channel o f  the  Severn du ring  the  W orcester t e r r a c e  
phase i s  l i k e l y  to  have been on the sou th  s id e  of the 
G o ld c l i f f  i n l i e r ,  which formed an i s la n d  a t  a l a t e r  
s tag e  as a r e s u l t  of r i s i n g  sea  leve l#
C onclusion .
The b u r ie d  channel o f  the  Usk descends from 0#D# 
in  the s t r e t c h  between L l a n t r i s a n t  and Bulmore to  a t  
l e a s t  65 f e e t  below O.D# n e a r  the p re s e n t  r i v e r  mouth# 
This compares w ith  b u r ie d  channel depths proved f o r  
o th e r  r i v e r s  of the a re a ,  and suggests  a confluence 
w ith  the  Severn towards the  sou th  s ide  o f  the  p re s e n t  
e s tu a ry  a t  a dep th  of n e a r ly  100 f e e t  below O.D. The 
u n d u la t in g ,  s u b - d r i f t  su r fa c e  o f the  Llanwern a rea  
appears to  be the c o n t in u a t io n  of a s im i la r  su r fa c e  
proved in  the C a rd i f f  a re a  (Anderson and B lu n d e l l ,  
1965), and does n o t accord w ith  rock su rfa c e  l e v e l s  
suggested  f o r  the  Severn t e r r a c e  sequence, a lthough  
e ro s io n  a t  the  W orcester t e r r a c e  s tage  may account fo r  
a su rfa c e  in  the  Docks a re a .  I t  i s  suggested  t h a t
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the Llanwern p la n a t io n  may be the r e s u l t  o f a 
r e l a t i v e l y  l a t e  phase of marine e ro s io n .
3 . THE SUPERFICIAL DEPOSITS.
The th re e  s e c t io n s  reproduced in  f i g . 38 
o u t l in e  the  major changes which occur in  the  
c h a ra c te r  of the s u p e r f i c i a l  d e p o s i ts  o v e r ly in g  
the rock  f l o o r .  The d e t a i l  o f  the  d e p o s i ts  shown 
in  th e se  s e c t io n s  has been co n s id e rab ly  s im p l i f ie d  
from t h a t  con ta ined  in  the  boreho le  lo g s ,  which 
u s u a l ly  co n ta in  d e t a i l s  o f the changing com position 
and s t r e n g th  of the  s t r a t a  through which the bore 
p a s s e s ,  no t a l l  o f which i s  o f  s ig n i f ic a n c e  when an 
o v e ra l l  p ic tu r e  i s  r e q u ir e d .  In  the  s e c t io n s ,  the 
in d ic a t io n  o f the  l i m i t s  of the d e p o s i ts  between the  
b o res  i s  c o n je c tu r a l ,  and a lthough  the spec ing  o f  the 
bo res  i s  on average only 200-300 f e e t  a p a r t ,  where the  
spac ing  i s  much w ider ( e s p e c ia l ly  between b o res  62 and 
40 in  S ec tio n  C), th e re  i s  co n s id e rab le  scope f o r  
v a r i a t i o n .  Some re a ssu ran ce  of the  g e n e ra l  v a l i d i t y  
o f the  s e c t io n s  i s  g iven  by the  concurrence of the  
main types  of d e p o s i ts  a t  s im i la r  o r  expec ted  le v e ls  
in  the  m a jo r i ty  o f b o re s .
Examination o f  th e se  s e c t io n s ,  and o th e r  boreho le
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lo g s ,  re v e a ls  the  p resence  of two main types  o f  
d e p o s i t s :  a th i c k  and e x te n s iv e  la y e r  o f  c la y ,  which 
tends to  he s i l t y  in  com position , ov erly in g  a v a r ia b le  
th ic k n e ss  of sands and g r a v e ls .  The l a t t e r  d e p o s i t  
i s  g e n e ra l ly  found r e s t i n g  on the  lo c a l  rock o f the 
b u r ie d  v a l le y  f l o o r .  In  a d d i t io n  th e re  are  sm all 
le n se s  of o th e r  d e p o s i t s ,  o f  which p a r t  i s  o f  
s u f f i c i e n t  i n t e r e s t  to  be co n s id e red  s e p a ra te ly .
a) The sand and g ra v e l  l a y e r .
The sand and g ra v e l  la y e r  i s  p e r s i s t e n t  over the 
whole a re a .  In  g e n e ra l ,  i t  i s  seen to  th ic k e n  as 
t r a c e d  downstream, and to  th in  towards the  v a l l e y  s id e s .  
The th re e  s e c t io n s  ( f i g . 4-0) are  f a i r l y  r e p r e s e n ta t iv e ,  
and the  th ic k n e ss  of the sand and g ra v e l  l a y e r  in c re a se s  
from a maximum o f  20 f e e t  in  s e c t io n  A, to  26 f e e t  in  
s e c t io n  B, and 40 f e e t  in  s e c t io n  C. In  the l a t t e r ,  
i t  i s  l i k e l y  t h a t  even g r e a te r  th ic k n e sse s  u n d e r l ie  
the  two deep b o re s  which d id  n o t reach  bedrock . The 
c o n t in u a tio n  o f t h i s  l a y e r  can be seen by re fe re n c e  to  
o th e r  b o re s .  Borehole 48 on the  e a s t  s ide  o f  the  
r i v e r  (near the  Odeon Cinema, G r id . r e f .S T /3 1 6 ,887) 
between s e c t io n s  A and B, can be taken  as r e p r e s e n ta t iv e :
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Ground l e v e l  : 26#8 ft*O.D*
Hade ground 19*8
S o ft to  f irm  brown and grey  m o ttle d , 
f i s s u r e d ,  c la y  8 .8
S o ft  grey  f i s s u r e d  c lay  4*3
Grey brown c layey  s i l t  -2#2
Grey brown sandy s i l t  -11*2
Grey brown c lay  w ith  t r a c e s  o f  p e a t
and o ccas io n a l pockets  o f sand -19*8
Grey s i l t y  sand and g ra v e l  w ith
o ccas io n a l b o u ld e rs  -25*7
Red brown s i l t y  sand and g rav e l
w ith  o ccas io n a l b o u ld e rs  -38*7
Firm to  s t i f f  re d  and grey
f i s s u r e d  m arl (p e n e tra te d ;  - 14-0*2
(F igures  g ive  the  h e ig h t  of the base o f the  
d e p o s i t  and are r e l a t e d  to  Ordnance Datum).
A n o t ic e a b le  f e a tu re  of many o f  the lo g s  i s  the  
p ro g re s s iv e ly  s a n d ie r  n a tu re  o f the  d e p o s i ts  above
the main sand and g ra v e l  la y e r  as th a t  l a y e r  i s
approached* In  a d d i t io n ,  many of the lo g s  re c o rd
b o u ld e rs  and o th e r  la rg e  grade m a te r ia l  n e a r  the  base 
of the  sand and g ra v e l  l a y e r  (as in  the lo g  d e t a i l e d  
above)* Borehole 10 ( s e c t io n  A) reco rd s  " f irm  grey  
s i l t y  b o u ld e r  c lay "  r e s t i n g  on the rock  f lo o r*
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The presence  o f t h i s  g ra v e l  bed has been no ted  
p re v io u s ly .  S trahan  (1898, 86) r e f e r r e d  to  "a 
s im i la r  g ra v e l ,  perhaps continuous and contempor­
aneous w ith  th a t  o f  the  t e r r a c e  (a t  Coedkernew), 
u n d e r l ie s  the  a l l u v i a l  and a t  a lower l e v e l  by about 
50 to  70 fe e t"*  E ng ineers  working on v a r io u s  
improvement schemes a t  Newport Docks were a lso  aware 
o f t h i s  g ra v e l  bed and i t s  p r o p e r t i e s ,  and i t  i s  
ap p a ren tly  f o r  t h i s  reason  th a t  the m a jo r i ty  o f  bores 
pu t down in  the Docks were n o t d r iv en  as f a r  as the  marl*
Upstream a t  G reat Bulmore, b en ea th  c la y s  and s i l t ,  
a bed o f  w e ll  graded g ra v e l  w ith  t r a c e s  o f  sandy s i l t  
was re a d ie d  a t  21 f e e t  (-1  f t .O .D * ) ,  w h i l s t  a t  
L l a n t r i s a n t  an ex te n s iv e  bed o f  sand and " b a l l a s t "  
u n d e r l ie s  the f lo o d  p la in  (0*36 ft*O.D*) a t  dep ths  
rang ing  from th re e  to  s ix te e n  f e e t .  The g ra v e ls  a t  
L l a n t r i s a n t  re a c h  a depth  o f 25 f e e t  below the  su rfa c e  
a t  one p la c e ,  i n d ic a t in g  t h a t  ag g rad a tio n  due to  
p o s i t iv e  movement o f  base l e v e l ,  and no t m erely  f lo o d  
p la in  ag g ra d a tio n , has been o p e ra t iv e  here* A s im i la r  
p ic tu r e  emerges from an exam ination  of the  Rogerstone 
bo reho le  d a ta  in  the  Ebbw Valley* Here g r a v e l ,  
g e n e ra l ly  o f a c o a rs e r  grade than  in  the  Usk and w ith
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many b o u ld e rs ,  u n d e r l ie s  the  alluvium* Surface 
la y e r s  tend  to  be sandy. The d e p o s i t  v a r ie s  
between 19 and 54 f e e t  in  th ic k n e s s .
t
E a s t o f  the Usk, a lth o u g h  a sand and g ra v e l  
bed i s  p re s e n t  under the Spencer works s i t e ,  i t  i s  
n o t ic e a b ly  th in n e r  than a t  the  mouth of the  r iv e r*
I t  appears to  f e a th e r  out as t r a c e d  e a s tw ard s , w ith  
a s l i g h t  th ic k e n in g  o f the  d e p o s i t  a t  the  mouth of 
the sm all v a l le y  opening onto the  le v e l s  a t  Llanwern 
v i l l a g e .  In  g e n e ra l ,  th e  bed r a r e ly  exceeds te n  f e e t  
in  th ic k n e s s ,  and g ra v e ls  are  subo rd ina te  to  p e a t  beds 
which are  e x te n s iv e  and p e r s i s t e n t  n ea r  the  surface*
As the  boreho le  d a ta  became in c re a s in g ly  f a m i l i a r  
i t  became e v id e n t  th a t  the  su r fa c e  o f the  sand and 
g rav e l bed was a t  i t s  low est p o in t  n ea r  the  v a l le y  
c e n t r e ,  and i t  seemed p o s s ib le  th a t  t h i s  might a l s o  
show a b u r ie d  v a l le y  form. In  o rder  to  determ ine t h i s ,  
the l e v e l  o f the  top of the  sand and g ra v e l  l a y e r  v/as 
p lo t t e d  f o r  a l l  those  b o re s  where d e t a i l s  o f  the  
d e p o s i ts  had been n o te d , and the  r e s u l t  i s  shown in  
fig*43» This r e v e a ls  t h a t  the la y e r  i s  tren ch ed  by a 
v a l le y  form, a lthough  t h i s  i s  much narrow er than  th a t
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shown by the  rock  head con tours  ( f ig » 3 9 ) .  I t  l i e s  
a long ap rox im ate ly  the same l i n e  as the  deeper v a l l e y ,  
b u t i t  i s  d isp la ced  s l i g h t l y  westwards in  the Docks 
a re a ,  where the  unexpected  bend in  the ro c k -c u t v a l le y  
i s  r e f l e c t e d ,  in  a more exaggera ted  form, in  the  shallow  
v a l le y  of the  g ra v e l  surface* The l a t t e r  i s  c l e a r ly  
in d ic a t iv e  o f  renewed downcutting a f t e r  d e p o s i t io n  of 
the  g r a v e ls .
Comparison w ith  o th e r  r i v e r s  of the  area*
S im ila r  g ra v e ls  have been re p o r te d  in  the C a rd i f f  
a re a  by S trahan  and C a n t r i l l ,  1912, 7 4 ) ,  and in  the  
B r i s t o l  Avon by Donovan (I960, 60), where a d e p o s it  o f  
sand and g ra v e l r e s t i n g  on bedrock reaches  a maximum 
proved th ic k n e ss  of 16 f e e t  (a t  Keynsham)• At Avonmouth, 
th ic k n e s se s  o f up to  30 f e e t  of g ra v e l  have been reco rded  
(Welch & T r o t t e r ,  1961, 136), and s im i la r  g ra v e ls  are  
p re s e n t  a t  the e a s te rn  end of the  Severn Tunnel (Morgan 
1887)* The Severn Tunnel g ra v e ls  were t e n t a t i v e l y  
i d e n t i f i e d  by I i l l s  (1938, 228) as p a r t  of the W orcester 
T e rra c e ,  which s in k s  below the f lo o d  p la in  between 
Tewkesbury and G lo u c e s te r .  This c o r r e l a t io n  i s  endorsed  
by B eck insa le  and R ichardson , who f u r th e r  suggest t h a t
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g r a v e l s  f i l l i n g  t h e  l o w e s t  p a r t  o f  t h e  b u r i e d  v a l l e y  
b e l o n g  t o  t h e  P o w e r  S t a t i o n  T e r r a c e ,  b u r i e d  s o u t h  o f  
W o r c e s t e r .  P o w e r  S t a t i o n  T e r r a c e  g r a v e l s  a p p e a r  t o  
h a v e  b e e n  r e m o v e d  i n  t h e  l o w e r  r e a c h e s  o f  t h e  S e v e r n  b y  
a l a t e r  p h a s e  o f  d o w n c u t t i n g .  T h i s  i s  n o t  t h e  c a s e  
w i t h  t h e  U s k ,  w h e r e  t h e  g r a v e l  f i l l  i n  t h e  b u r i e d  
c h a n n e l  r e m a i n s  a t  t h e  r i v e r  m o u t h ,  a n d  t h e  g r a v e l  
d e p o s i t  a p p e a r s  t o  fo r m  a f a i r l y  c o n t i n u o u s  s h e e t  o v e r  
a w id e  a r e a .  I t  i s  t e m p t i n g  t o  c o r r e l a t e  t h e  l o w e s t  
g r a v e l s  i n  t h e  U s k  w i t h  t h e  P o w e r  S t a t i o n  T e r r a c e  g r a v e l s  
o f  t h e  S e v e r n ,  a s  t h e y  o c c u p y  a c o m p a r a b le  p o s i t i o n ,  a n d  
t h e i r  s u r f a c e  i s  t r e n c h e d  b y  a s u b s e q u e n t  p h a s e  o f  dow n-  
c u t t i n g .  I f  s o ,  t h e y  a p p e a r  t o  m er g e  l a t e r a l l y  w i t h  
h i g h e r  g r a v e l s  ( i n  t h e  D o c k s  a r e a )  w h i c h ,  on  h e i g h t  
c o n s i d e r a t i o n s ,  c o u l d  b e  t e n t a t i v e l y  c o r r e l a t e d  w i t h  t h e  
W o r c e s t e r  T e r r a c e  g r a v e l s  o f  t h e  S e v e r n .
A s i m i l a r  b a s a l  s a n d  and g r a v e l  i n  t h e  Tawe v a l l e y  
a t  S w a n s e a  h a s  s h e l l y  d e t r i t u s  m ix e d  w i t h  i t ,  s u g g e s t i n g  
a m a r in e  o r  b r a c k i s h  w a t e r  o r i g i n ,  a l t h o u g h  m uch o f  t h e  
g r a v e l  c o u l d  b e  sh o w n  t o  b e  d e r i v e d  fro m  g l a c i a l  d r i f t
( G e o r g e  an d  G r i f f i t h s ,  1938, 67)•
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The f a i l u r e  o f th e  most re c e n t phase o f dow ncutting 
in  the a re a  to  remove th e se  g ra v e ls  from the  b u r ie d  
channel a t  the  r iv e r  mouth, as in  the S evern , could be 
r e la te d  to  th e  p ro x im ity  o f the  ice  f ro n t  in  the  Usk 
( le a d in g  to  the  accum ulation o f a r e l a t i v e ly  g r e a te r  
th ic k n e ss  o f g r a v e ls ) ,  or to  more e f f e c t iv e  t i d a l  scour 
w ith in  the  Severn in  p a s t  p e r io d s  o f low sea  l e v e l ,  as 
a t  the  p re s e n t tim e.
A te n ta t iv e  c o r r e la t io n  w ith  the Severn g ra v e ls  has 
been su g g es ted , a lthough  th e  o r ig in  rem ains u n c e r ta in .
In  the  B r i s to l  Avon, which d id  n o t have s ig n i f i c a n t  ice  
accum ulation  w ith in  i t s  b a s in  du rin g  the  P le is to c e n e ,  
Donovan (I960 , 64) has su g g ested  th a t  s im i la r  g ra v e ls  
m ight be th e  p ro d u c t o f in c re a se d  r iv e r  volume due to  
an incom plete s o i l  cover ( le a d in g  to  g r e a te r  ru n -o f f )  
and p e r io d ic  c o n c e n tra tio n s  o f d isch arg e  such  as would 
be th e  case w ith  a sp r in g  m elt du ring  a co ld  p e r io d . In  
the  Usk, th e  g ra v e ls  could be p a r t  o f a v a l le y  t r a i n  o f 
outwash d e p o s its  b u r ie d  by the subsequent r i s e  o f sea  
l e v e l .  Even so , a c o r r e la t io n  w ith  the Severn i s  n o t 
ru le d  out f o r  the  dom inating f a c to r s  in f lu e n c in g  the 
development o f b o th  v a l le y s  would be the  v a r ia t io n  in
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th e  amount of m e ltw ate r (and load  su p p lie d  to  the  r i v e r s ) ,  
and th e  f lu c tu a t io n  o f sea  lev e l*  The main c o n tr a s t  
cou ld  he expected  in  the  n a tu re  of th e  g ra v e ls . In  the 
S evern , a h igh  degree o f rounding and g e n e ra lly  sm a lle r  
grade m a te r ia l  can he expected , th e  ic e  during  the  L as t 
G la c ia tio n  only e n te r in g  th e  upper p a r t  o f the d ra in ag e  
h a s in .  D e ta ile d  exam ination  o f the  Usk g ra v e ls  m ight 
re v e a l  c o n tra s ts  in  t h i s  r e s p e c t .
h) O ther S u p e r f ic ia l  D ep o s its .
The most im p o rtan t c o n s t i tu e n t  o f the  s u p e r f ic i a l  
d e p o s its  i s  c la y , u s u a lly  of a s i l t y  n a tu re , and w ith  
f re q u e n t o rgan ic  in c lu s io n s .  The c la y s  were shown hy 
S o lla s  (1883) to  he o f p a r t ly  m arine and p a r t ly  r iv e r s id e  
o r ig in ,  a lth o u g h  the  abundance o f m arine diatom s found in  
th e  c la y s  a t  Llanwern (Godwin and W i l l i s ,  196*1, 128) was 
co n sid e red  to  prove m arine o r ig in .  These are to  he 
found n ea r the su rfa c e  alm ost everyw here, a lthough  they  
a re  broken up in  the  le v e ls  hy an e x te n s iv e  p e a t b ed . 
G en e ra lly , however, the  p e a t i s  found in  p o c k e ts , and 
a p a r t  from in  th e  Llanwern a re a , no e x te n s iv e  d e p o s its  
were encoun tered . These p e a t in c lu s io n s  in d ic a te  an 
in te r m i t te n t ly  r i s i n g  sea  lev e l*  Due to  the  la rg e  t i d a l
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range o f the  B r i s to l  Channel, p e a t i s  co n sid e red  to  
re q u ire  an e le v a tio n  o f a t  l e a s t  20 f e e t  above mean 
sea le v e l  b e fo re  accum ulation  would take  p la ce  (N orth, 
1955* 69)* and i t  have accum ulated a t  a le v e l  con­
s id e ra b ly  In  excess o f t h i s .
In  the  Llanwern a re a , the  d eepest occurrence of 
p ea t i s ,  as no ted  by Anderson (I960 , 4 1 ) , 14 f e e t  below 
O.D., a lth o u g h  i t  i s  no t e x te n s iv e  a t  t h i s  l e v e l .  The 
main accum ulation  o f p e a t i s  no t f a r  below the  s u r fa c e , 
se p a ra te d  from the  sand and g ra v e l la y e r  by c la y s  and 
s i l t s .  I t  reach es  14 f e e t  th ic k  in  p la c e s ,  a lth o u g h  
the  average i s  about 9 f e e t ,  w ith  i t s  base v a ry in g  from 
th re e  f e e t  below O.D. to  te n  f e e t  above* A fo u r  fo o t 
th ic k n e ss  o f p e a t was d isco v e red  in  b o reho le  40 in  the 
Nash a rea  a t  approxim ately  t h i s  lev e l*
In the  Docks a re a  a c o n s id e ra b le  number o f p e a t beds 
and o rgan ic  in c lu s io n s  were reco rd ed  in  b o re s . These 
were p lo t te d  on a h e ig h t d is p e rs io n  diagram (fig *  44)* 
T his re v e a ls  th a t  o rgan ic  d e p o s its  a re  to  be found a t  
p r a c t i c a l l y  a l l  le v e ls  above the  sand and g ra v e l la y e r ,  
a lth o u g h  th e  immediate su rfa c e  la y e rs  a re  u s u a lly  f r e e
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o f such in c lu s io n s*  I f  reco rd s  o f p e a t are  co n sid ered  
s e p a ra te ly , an above-average occurrence a t  between f iv e  
and ten  f e e t  above O.D* becomes apparent* Godwin (19**0,
320) has commented on the  tendency fo r  p e a t beds in  the  
B r i s to l  Channel area  to  oocur a t  +8 f e e t  o r +10 f e e t ,  
and Ju s t below O.D#, w h ils t  B eck insa le  and R ichardson  
(196U, 93) no te  th re e  main le v e ls  o f p e a t accum ulation  
in  the  low er Severn (-U7 to  —1+0 f e e t ,  -8  to  +8 f e e t ,  and 
10 to  15 f e e t  O.D.)* Thus the upper le v e l  o f Godwin, 
co rrespond ing  to  the  m iddle le v e l  o f B eck in sa le  and 
R ichardson , i s  c le a r ly  re p re s e n te d , b u t th e re  i s  no 
e q u iv a le n t in  the  uskmouth a rea  o f the  10 to  15 f e e t  
le v e l  o f the  low er Severn .
In  the  Docks, b o re s  p u t down in  c lo se  p ro x im ity  to  
those  reco rd in g  p e a t o f te n  d id  no t en co u n ter any, su g g e s t­
ing  th a t  the  spasmodic occurrence o f p e a t n e a r  the  r i v e r  
mouth may be due to  p a r t i a l  rem oval of the beds by r iv e r  
e ro s io n , and i t  i s  n o tic e a b le  t h a t ,  when p e a t beds a re  not 
re c o rd e d ,a n  1 o rg an ic  c o n te n t’ la  o f te n  noted  in  the  c la y s  
and s i l t s .
The d eepest re c o rd  of p e a t fo r  the  Newport a re a  p re ­
v io u s ly  p u b lish e d  i s  31 f e e t  below O.D* (Anderson, I960 , Ul)«
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A re c e n t s i t e  in v e s t ig a t io n  in  connection  w ith  the 
proposed  dredging  o f the  Dock e n tra n c e  channel has 
re v e a le d  a p e a t bed co n s id e rab ly  below t h i s .  B ores 
were pu t down in  f iv e  p la c e s  from a v e s s e l in  the 
Channel n ea r the r i v e r  mouth ( f ig .  41 , b o reh o le s  89-93)* 
Two encountered  o rg an ic  d e p o s its .  One (91) b ro u g h t up 
fragm ents o f ro o ts  from -47 f e e t  O .D ., w h ils t  the  o th e r  
(90) encountered  a s ix - in c h  bed o f " s o f t  p ea t"  w ith  i t s  
base  a t  -5 0 .6  f e e t  O.D* None o f th e se  b o res  lo c a te d  
b ed ro ck . T his i s  the d eep est re c o rd  o f p e a t in  the  
Channel e a s t  o f P o r t  T a lb o t (Godwin and W il l i s ,  1964, 124), 
a lth o u g h  p e a t between 40 and 47 f e e t  below O.D. was 
reco rd ed  a t  the Severn (ra ilw ay) B rid g e , ju s t  n o r th  o f 
Sharpness (B eckinsale and R ichardson , 1964, 98). T h is 
i s  th e  low est le v e l  o f p e a t accum ulation  reco g n ised  in  
the  low er Severn . I t  su g g ests  accum ulation  when th e  sea  
l e v e l  was a t  l e a s t  70 f e e t  low er than  the p re s e n t .
D ating  o f the p e a ts .
D ating  o f p e a t d e p o s its ,  e i t h e r  by p o lle n  a n a ly s is ,  
o r by rad io carb o n  m ethods, has been c a r r ie d  out on some 
o f the  B r i s to l  Channel d e p o s its ,  and may, fo r  com parison,
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be co n s id e red  h e re .
P o lle n  a n a ly s is  o f th e  Swansea p e a t d e p o s its  
(Godwin, 1940) has re v e a le d  th a t  the low est may be 
a s c r ib e d  to  p o lle n  zones IV -  V lb , those above O.D. 
b e in g  p la c e d  in  zones V II -  V I I I .  The d ep ths o f the 
Swansea b e d s , and the  p o lle n  zones to  which each has been 
a sc r ib e d  by Godwin, a rc  shown to  the r ig h t  o f  f i g .  44.
The low est p u b lish ed  reco rd  of p e a t fo r  th e  Channel a re a  
comes from B aglan , n ea r P o r t  T albo t (5 fo o t bed r e s t in g  
on dense rounded g ra v e l a t  -64*6 f e e t  O.D.) and th a t  and 
a p e a t from a s im ila r  l e v e l  (20 cm. th ic k  r e s t in g  on 
s im i la r  g ra v e ls  a t  -63*1 f e e t  O.D.) has been p o l le n -  
analysed  and rad io carb o n  da ted  a t  Gambridge (Godwin and 
W i l l i s ,  1964, 123-125)• Radiocarbon d a tin g  o f two samples 
o f th e  form er gave 11,260 y e a rs  B .P .,  t  170 and 11 ,980 , 
t  180, which suggested  fo rm ation  du ring  the A lle ro d , a 
co n c lu sio n  th a t  was supported  by the  p o lle n  a n a ly s is .
D ates fo r  sam ples taken  a t  v a r io u s  le v e ls  w ith in  the  o th e r  
p e a t bed ranged from 10,350 (± 170) to  8,970 (± 160) y ea rs  
D .P ., v/hich su p p o rts  p o lle n  a n a ly s is  f in d in g s  (opening of 
zone IV in to  zone V I)•
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N eare r, the  Usk, a p e a t d e p o s it between +12*5 and 
-0*5 f e e t  O.D. a t  the  E as t Moors, C a rd if f ,  was analysed  
by Hyde (1936), and Godwin (1940, 319) su g g es ts  th a t  
t h i s  may be p laced  in  th e  l a t t e r  p a r t  o f zone V I I ,  and 
e a r ly  V I I I#  A sample o f th e  Llanwern p e a ts  was re c e n t ly  
rad io carb o n  d a ted  a t  Cambridge (Godwin and W i l l i s ,  1964,
128) g iv in g  a d a te  o f 2,660 y e a rs  B#P. (± 110), which 
p la c e s  i t  l a t e  in  zone V III  ( F l in t ,  1957, Table 23C, p*397)* 
The p o s i t io n  o f th i s  p e a t d e p o s it i s  shown in  fig *  44*
More e x te n s iv e  work on the  p e a ts  o f th e  Som erset 
L evels (Godwin, I960, and K idson, 1964) su g g e s ts  th a t  
the  F la n d r ia n  tra n s g re s s io n  commenced about 8 ,000 B#P#
(zone VI) and ceased l a t e  in  zone V ila  (ca# 6,000 y ea rs  
B * P .), the  upper p e a ts  accum ulating  du ring  the  N e o lith ic  
and Bronze Ages, th e re  b e in g  a f u r th e r  m arine tra n s g re s s io n  
in  R om ano-B ritish  tim es . The Llanwern d a tin g  ag rees w ith  
th i s  c o n c lu s io n .
I t  i s  l i k e ly ,  th e re fo re ,  th a t  the p e a ts  found above 
Ordnance Datum in  the  Newport and Llanwern a re a s  a re  o f 
zones l a t e  V II and V III#  The deeper p e a ts  may range from 
zone I I  to  zone VI#
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Conclusion*
An e x te n s iv e  g ra v e l sh e e t forms the  base o f the  
s u p e r f ic ia l  d e p o s its  in  the Newport a re a . P lo t t in g  
o f th e  su rface  le v e ls  re v e a le d  tre n c h in g  b ro a d ly  along  
th e  l in e  of the  b u r ie d  ch an n e l, in d ic a t iv e  o f renewed 
dow ncutting fo llo w in g  a m ajor phase of a g g ra d a tio n . A 
s im i la r  ep isode i s  e v id e n t in  th e  low er Severn . D ire c t 
c o r r e la t io n  w ith  the  Severn te r r a c e  g ra v e ls  i s ,  however, 
n o t p o s s ib le ,  a lth o u g h  a t t i t u d e  and r e la t io n s h ip  to  the 
l a t e  phase o f dow ncutting su g g es ts  th a t  the  low est may be 
th e  e q u iv a le n t o f the  Power S ta t io n  G ravels o f th e  Severn , 
th e  h ig h e r g ra v e ls  o f the  Docks then  b e in g  equated  w ith  
th e  W orcester T e rra c e . The p ro x im ity  o f the  fNewer 
D rift*  ice  maximum in  the  Usk i s  alm ost c e r ta in ly  resp o n s­
ib le  f o r  c o n tra s ts  re v e a le d  between the  Usk and Severn .
The s i l t y  c la y s  o v e rly in g  the g ra v e l bed have fre q u e n t 
o rgan ic  in c lu s io n s ,  a lth o u g h  the  marked zo n a tio n  no ted  in  
the  low er Severn p e a ts  was n o t e v id e n t. P e a ts  no ted  
above O.D. can be taken  to  p o s t-d a te  the  P la n d r ia n  t r a n s ­
g re s s io n , and in  the Llanwern a rea  th e se  c le a r ly  se p a ra te  
an upper and low er m arine c la y  (Godwin and W il l i s ,  1 9 6 k f 
128), the  l a t t e r  p robab ly  d a tin g  from the  P la n d r ia n
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t r a n s g re s s io n , th e  form er "being R om ano-B ritish in  age.
In  the  uskmouth a re a  t h i s  d i s t in c t io n  i s  n o t obv ious, 
w hich i t  i s  suggested  i s  due to  e ro s io n a l phases o f the 
r i v e r  having d is tu rb e d  th e  sed im entary  re c o rd .
FORMATION OF THE BURIED CHANNEL AND SUPERFICIAL DEPOSITS 
GENERAL CORRELATION WITH THE SEVERN SEQUENCE.
a ) The Severn Sequence.
Comparisons have a lread y  been drawn w ith  th e  rock  
b ase  and s u p e r f i c i a l  d e p o s its  o f the  low er Severn . An 
a ttem p t w i l l  be made to  sk e tch  the  g e n e ra l sequence of 
e v e n ts  based on f in d in g s  in  the  Usk, b u t w ith  re fe re n c e  
to  the  sequence worked out fo r  the Severn v a lle y  by 
W ills  (1938). W il ls 1s f in d in g s  have been confirm ed by 
l a t e r  w orkers, and a review  o f p re s e n t knowledge o f 
P le is to c e n e  ev en ts  in  the M idlands has been g iven  by 
Tomlinson (1963)• The summary and a n a ly s is  o f re c e n t 
work on the  d e p o s its  and s u b - d r i f t  form o f  the  low er 
Severn by B eck in sa le  and R ichardson  (1964) i s  o f 
p a r t i c u l a r  v a lu e .
The s p e c ia l  c ircu m stan ces  which have governed the 
developm ent o f the  low er Severn m ight f i r s t  be o u tl in e d .
The Severn catchm ent was co n s id e ra b ly  en la rg ed  by the  
c u t t in g  o f the  Iro n b rid g e  overflow  o f G la c ia l Lake 
Lapw orth, and the  d iv e rs io n  in to  i t  o f a m ajor p a r t  
o f tlie form er Dee d ra in a g e . V igorous dow ncutting 
took p lace  in  the  new m iddle re a c h , so th a t  te r r a c e s  
a re  s te e p ly  in c l in e d  northw ards as tra c e d  tow ards th e  
Iro n b rid g e  Gorge, w hereas downstream the low er ones s in k  
b en ea th  the  a lluv ium  of the  p re s e n t f lo o d  p la in .  The 
th re e  lo w est, a lre ad y  m entioned, are  of most i n t e r e s t  to  
u s . The Main t e r r a c e ,  th e  f i r s t  to  be formed a f t e r  the  
c u t t in g  of the  Iro n b rid g e  overflow  appears to  be r e la te d  
to  an e a r ly  s tag e  o f the  r e t r e a t  o f the  Main I r i s h  Sea 
G la c ia tio n  o f th e  C heshire B asin , and a C 1U d a tin g  has 
given i t  an age o f between 38,000 and 14-2 ,000  y e a rs  B.P* 
(E arly  Wurm), (Coope, Sho tton  <$• S tra h a n , 1961). T h is 
t e r r a c e ,  105 f e e t  above the  f lo o d  p la in  a t  B rid g n o rth , 
has d e c lin e d  to  only te n  f e e t  above i t  a t  W oolaston, 
n ea r Chepstow. The succeeding  W orcester T errace  s in k s  
b en ea th  the  f lo o d  p la in  between Tewkesbury and G lo u c e s te r, 
w h ils t  the  lo w es t, power S ta t io n  T e rra c e , merges w ith  the  
alluv ium  so u th  o f W orcester. Both have been te n ta t iv e ly  
a s s o c ia te d  v /ith  ice  advances in  the  upper S evern : the
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E llesm ere  ( L i t t l e  Welsh) and Llay re -ad v an ce s , r e s p e c t­
iv e ly .  Where th e se  te r r a c e s  l i e  below th e  p re se n t 
a llu v iu m , t h e i r  r e l a t io n s  can only be determ ined from 
b o reh o le  ev id en ce , and the p ic tu re  i s  somewhat obscure*
The te n ta t iv e  r e la t io n s h ip  suggested  by B eck in sa le  and 
R ichardson i s ,  however, shown in  f i g .  45* The rock  
p la tfo rm  a t  the base o f the  W orcester te r r a c e  ag g ra d a tio n  
i s  o f co n s id e rab le  w id th , and the  d eep est p a r t  o f the  
b u r ie d  ch an n e l, showing a narrow c r o s s - p r o f i l e ,  i s  in c is e d  
below i t .  The c u t t in g  of th i s  i s  co n sid e red  to  p o s t-d a te  
th e  W orcester T errace  ag g rad a tio n  (B eck insale  and R ic h a rd ­
son, 1964, 96)* A f i n a l  phase of dow ncutting has removed 
th e  low er S ta t io n  T errace  g ra v e ls  from the  r iv e r  mouth* 
and tren c h ed  th e i r  su rfa c e  upstream  as f a r  as W o rceste r.
b) The b u r ie d  ohannel.
The c u t t in g  o f the  b u r ie d  channel i s  th e re fo re  
co n sid e red  to  co n s id e ra b ly  p o s t-d a te  the  l a s t  g l a c i a l  
maximum in  so u th ern  B r i t a in .  In  the  C a rd if f  a re a , 
Anderson and B lu n d e ll env isage a s im i la r  sequence, the  
r iv e r s  e ro d in g  wide v a l le y s  in  rock to  a t  l e a s t  -25 f e e t  
0*D* d u rin g  the g l a c i a l  epoch (or perhaps b e fo re ) ,  and a 
p o s t g l a c i a l  ex cav a tio n  of the deepest channel dovm to  
about -5 0  f e e t .
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T his d a tin g  of the  c u t t in g  o f the  d eep est p a r t  
o f the  b u r ie d  channel i s  suppo rted  by the  work of P a i r -  
b rid g e  (1961), who f in d s  ev idence fo r  a Main Wurm sea  
le v e l  f a l l  o f 100 m etres betv/een 30,000 and 17,000 y e a rs  
B .P . M oreover, t h i s  low sea  le v e l  appears to  be low er 
than  any th a t  p receded  i t ,  th e  evidence su g g e s tin g  a 
p ro g re ss iv e  f a l l  in  sea  le v e l  du rin g  the  P le is to c e n e  
independent o f o s c i l l a t i o n s  r e s u l t in g  from the  expansion  
and waning o f m asses. A sea  le v e l  o f -55 m etres i s  
suggested  f o r  the  H is s , and a le v e l  in te rm e d ia te  between 
th i s  and the  Main Wurm le v e l  fo r  the  E arly  Wurm.
There are  c o n f l ic t in g  v iew s. Donovan (1962) p ro ­
duces ev id en ce , based  on a m arine cu t bench and o v e rly in g  
head d e p o s its  n e a r  W eston-super-M are fo r  a L as t G la c ia tio n  
(Wurm) sea le v e l  n o t much more than  a few m etres  above or 
below p re s e n t l e v e l .  In  the  T e i f i  v a l le y ,  th e  f i l l  o f 
the  b u rle d  v a l le y  a t  i t s  mouth i s  p redom inantly  b o u ld e r  
c lay  (A llen , I960 , 280), w hich su g g es ts  fo rm atio n  du ring  
o r b e fo re  the  l a s t  g la c ia t io n  o f the  a re a : A llen  r e f e r s
to  t h i s  as th e  " p r e -g la c ia l  v a l le y " .  Seism ic r e f r a c t io n  
su rveys show th a t  i t  descends from -30 f e e t  O.D. a t  
C enarth  to  -107 a t  i t s  mouth (A llen , I960, F ra n c is ,  196U)*
k 2 k  -
I t  seems p robab le  th a t  a two-phase c u t t in g  o f the 
b u r ie d  channels i s  an o v e rs im p lif ic a t io n , and th a t  t h e i r  
p re s e n t form i s  com posite , and r e la te d  to  a s e r ie s  o f 
low sea  le v e ls  (a lth o u g h  th e  l  a in  Wurm low ering  m ight 
have been the most s i g n i f i c a n t ) .  The you th  o f the 
Severn as a m ajor r i v e r  m ight account fo r  the s tro n g  
ev idence f o r  a u n i ta ry  c u t t in g  of i t s  low est channel 
a t  a l a t e  s tag e  in  the  Wurm.
c# T errace  g ra v e l c o r r e la t io n s .
A lthough the  a c tu a l i t y  o f the  E llesm ere and L lay  
readvance phases in  th e  C heshire B asin  has been ch a llen g ed  
(Poole and Whiteman, I9 6 0 ), a c o r r e la t io n  of the  low er 
te r r a c e s  in  the  Severn w ith  th e se  has been su g g ested .
I n  t h e  U s k ,  r e - a d v a n c e  s t a g e s  o f  t h e  L a s t  g l a c i a t i o n  
h a v e  n o t  b e e n  p o s i t i v e l y  i d e n t i f i e d .  F u r t h e r ,  i t  i s  
i m p o s s i b l e  t o  i d e n t i f y  t e r r a c e  s t a g e s  t o  t h e  s o u t h  o f  
t h e  ’ N ew er  D r i f t 1 i c e  m a r g in  w h ic h  p o s t - d a t e  i t .  T h i s  
i s  b e c a u s e  t h e  i c e  p e n e t r a t e d  s o  f a r  down v a l l e y  t h a t  i t  
e n t e r e d  t h e  z o n e  i n  w h i c h  p o s t - g l a c i a l  a g g r a d a t i o n  h a s  
b e e n  d o m i n a n t .  T h u s ,  i t s  own o u tv /a s h  d e p o s i t s  c a n  b e  
t r a c e d  d i s a p p e a r i n g  b e n e a t h  f l o o d  p l a i n  d e p o s i t s  o n l y  a 
f e w  m i l e s  d o w n s tr e a m  o f  t h e  f o r m e r  i c e  f r o n t  a t  K em eys
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Commander ( f  ig .  38 ) • T h is problem  was n o t encoun tered  
in  the  low er Severn because in  the  L ast G la c ia tio n  ice  
d id  no t p e n e tra te  in to  the  low er v a l le y ,  and a lso  be­
cause th e  dow ncutting o f i t s  m iddle reach  has enab led  
c le a r  a l t i t u d i n a l  d i f f e r e n t i a t io n  of the  te r r a c e s .
Even i f  more adequate b o reh o le  evidence were a v a ila b le  
fo r  the I J B k  above Newport, i t  i s  suggested  th a t  c le a r  
s ta g e s  in  th e  e v o lu tio n  o f the  v a lle y  would n o t be 
a p p a ren t. Thus, s u b - a l lu v ia l  ag g rad a tio n  s ta g e s ,  as 
in  the  S evern , cannot be p o s i t iv e ly  id e n t i f i e d  fo r  the  
Usk, a lth o u g h  on grounds o f lo c a t io n  and su rfa c e  form, 
those g ra v e ls  occupying th e  low est p a r t  o f th e  b u r ie d  
channel have been t e n ta t iv e ly  c o r re la te d  w ith  the  pov/er 
S ta t io n  T errace  g ra v e ls  o f the  Severn, and those  h ig h e r 
ly in g , b u t co -te rm in o u s, g ra v e ls  f la n k in g  them w ith  the 
o ld e r  W orcester T e rrac e .
d ) The c la y  and p ea t I n f i l l .
D ep o sits  o v e rly in g  th e  b a s a l  sand and g ra v e l la y e rs  
a re  b ro a d ly  s im ila r  to  th o se  d e sc rib e d  from o th e r  p a r t s  
o f the  B r i s to l  Channel and low er Severn, a lth o u g h  p e a t 
beds a re  found a t  a much g r e a te r  range o f dep th  than  
e lsew h ere , and the th re e  le v e ls  o f maximum p e a t accum­
u la t io n  no ted  in  o th e r p a r t s  of the a rea  were no t e v id e n t.
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T his i s  a t t r ib u te d  in  p a r t  to  e ro s io n a l  a c t i v i t y  by 
th e  Usk, perhaps in d ic a t in g  the  in te r m it te n t  n a tu re  
o f th e  sea le v e l  r i s e .
The m a jo r ity  o f the  p e a t d e p o s its  ly in g  above 
Ordnace Datum are  co n sid ered  to  p o s t-d a te  the  F la n d ria n  
tra n s g re s s io n  and may p ro b ab ly , by comparison w ith  
f in d in g s  e lsew h ere , be a sc r ib e d  m ainly to  p o lle n  zones 
V II -  V III  (A tla n tic /S u b -B c re a l) . The d eep est p e a ts  
a re  l i k e ly  to  be e a r l i e r  than  zone V I. P e a ts  a t  a 
s l i g h t ly  g r e a te r  dep th  a t  P o r t T a lb o t have been shown 
to  have begun accum ulating  in  zone I I .  The low est 
p e a t in  the Uskmouth a re a  (-5 0 #6 f e e t  O.D.) su g g es ts  
accum ulation when sea  le v e l  was a t  l e a s t  70 f e e t  below 
th a t  o f the p r e s e n t .
(e) C o r re la t io n s .
The fo llo w in g  te n ta t iv e  c o r r e la t io n  may be suggested  
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CHAPTER 13 
CONCLUSION AND PROPOSED CHRONOLOGY
In this final Chapter it is proposed first to 
discuss the major environmental changes in the Usk 
suggested by the morphological evidence with which 
this work has been largely concerned, and then to con­
sider this sequence in the light of chronologies 
worked out for adjacent areas, as outlined in Chapter 6.
(a) SEQUENCE OP ENVIRONMENTAL CHANGES.
The dELest for which evidence exists will be considered 
first: 1. Plflggt,, KlffSAai. gfllggflfi* In Chapter 7, it
was shown that the prewent relief and drainage pattern 
of the Upper and Middle Usk could be most effectively 
explained by invoking erosion by transfluent ice from 
a basin impeded ice outflow in the region now occupied 
by the Llangorse Basin and part of the Upper Usk.
The antiquity of this episode is proved by the absence 
of associated drift topography, although ice eroded 
forms relating to such transfluent ice movement can 
be demonstrated. The character of the landscape
-  '+29
m o d ific a tio n  e f f e c te d  by th i s  g la c ia l  ep iso d e  su g g ests  
th a t  ev idence o f i t  would e i th e r  be la c k in g  o r t h i s  in  
th e  a rea  downstream of th e  newly developed ic e -b re ach ed  
w atershed , and t h i s  i s  la rg e ly  t r u e .  Exam ination o f 
th e  t r i b u r a r i e s  o f th e  m iddle Usk su g g e s t, however, 
ev idence o f a form er s tag e  v/hen th e  main v a l le y  was 
co n s id e ra b ly  sha llow er th an  today , and i t  i s  p o s s ib le  
th a t  t h i s  was developed i n i t i a l l y  d u rin g  t h i s  e a r ly  
g la c ia l  ep iso d e . Moreover, a t  L la n e lle n , where th e  
v a l le y  i s  about to  lo o se  i t s  id e n t i t y  amongst th e  low 
h i l l  masses o f  th e  Vale o f Gwent, a marked benching  o f 
th e  v a l le y  s id e  was mapped (C hapter 8 a) which could  
be most s a t i s f a c to r i ly  ex p la in ed  by g la c ia l  e ro s io n  o f th e  
upper segment ( i . e .  above th e  bench ), r e s u l t in g  in  
spur t ru n c a tio n  fo llow ed  l a t e r  by deepen ing , b u t n o t 
commensurate w idening, o f th e  v a l le y .  These f e a tu re s  o f 
th e  Middle Usk can be most s a t i s f a c t o r i l y  l in k e d  w ith  
an a n c ie n t p e rio d  o f  g la c ia l  a c t i v i t y  which has e a r l i e r
been r e f e r r e d  to  as th e  ’Upper Usk Maximum G la c ia t io n 1.
—
They su g g est th a t  th e  v a l le y  system  a t  t h a t  tim e was 
c o n s id e ra b ly  sha llow er th an  a t  p re s e n t -  by a t  l e a s t  
150-200 f e e t  -  a t  th e  end of t h i s  p e r io d . The la n d s ­
cape m o d if ic a tio n  p o s tu la te d  i s  q u ite  c o n s id e ra b le , and
U30 -
it is quite likely that more than one g la c ia l  episode 
is invloved, hut the evidence for this is lacking.
The interfluve cappings of glacial gravels in the 
lower Afon Lwyd, and between the Henllye Brook and the 
lower 2bbw valley near Rogerstone (fig. 2 9 ) must also 
he assigned to this glacial phase* on account of their 
looation relative to present valley form* and in the 
case of the latter deposit* to the more recent drift 
spread in the Ebbw valley. They survive here* whereas 
similar deposits have not been identified in the lower 
Usk* because they lie beyond the territory invaded 
by later ice advances. Evidence of a similar* more 
extensive advance down the Usk has not been observed* 
presumably on account of the late development of the 
Middle Usk transfluent ice route* which might have 
occured after the maximum of the early glaclxl stage.
4 3 1
2 . F lu v ia l  a c t iv i t y :__ $hg. tg.grapg of. .tfrg l,owgg. flpfc.
The r e la t io n s h ip  between r iv e r  te r r a c e  fo rm atio n  and 
g la c ia l  and in t e r g l a c i a l  s ta g e s  has never been s a t ­
i s f a c t o r i l y  dem onstrated* I t  i s  c le a r ly  complex, and 
e s p e c ia l ly  confused in  re g io n s  such as th e  low er Usk, 
where outwash was b e in g  re le a s e d  a t  one tim e from ic e  
in  r e l a t i v e  p ro x im ity  to  th e  r i v e r  mouth. Zeuner 
(1957, 49) has suggested  th a t  t e r r a c e  g ra v e l accumu­
la t io n  would be a t  a maximum a t  th e  b eg in n in g  and end o f 
th e  g la c ia l  ep iso d e , when r e f r ig e r a t io n  would be s u f f ­
ic ie n t  to  produce la rg e  q u a n t i t i e s  o f w aste f r o s t  
w eathering, w h ils t  f l u v i a l  a c t i v i t y  d u rin g  th e  warmer 
p a r t  o f th e  y ear would be adequate to  d i s t r i b u t e  t h i s  
m a te r ia l  a long  th e  v a l le y .  D uring th e  i n t e r g la c i a l  
ep iso d es , e ro s io n , and th u s  te r r a c e  fo rm a tio n , would 
dom inate. W hilst r e s t a t i n g  t h i s  id e a , Charlewworth 
(I957t 1026) r e f e r s  more s p e c i f i c a l ly  to  r i v e r s ,  th e  
upper reach e s  o f  which fo rm erly  d ra in ed  e x t r a - g la c ia l  
a re a s , w h ils t  th e  low er reach es  were a f fe c te d  by 
e u s ta t i c  sea le v e l  movements. He su g g es ts  th a t  th e se  
r iv e r s  would develop c l im a tic  r i v e r  te r r a c e s  above 
the  n ic k -p o in t ,  below which th a la s s o s t a t i c  te r r a c e s  
would dom inate * ~ The in te rp la y  o f  th e se  f a c to r s  has
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com plica ted  th e  in t e r p r e ta t io n  o f th e  te r r a c e  se ­
quence o f th e  low er Thames. There, Zeuner (1977, 
356-62) p lo t te d  the  h e ig h ts  o f  th e  e ro s io n a l benches 
as re v e a le d  in  b o re h o le s , which he co n sid e red  to  
re c o rd  low sea le v e ls ,  te r r a c e  d e p o s its  b e in g  r e la te d  
to  a g g ra d a tio n a l phases and th u s  h ig h  sea  le v e ls .
He p o in te d  out th a t  i f  th e  n ic k p o in t m ig ra tin g  head­
wards as a r e s u l t  o f  n e g a tiv e  sea  le v e l  movement 
was n o t submerged by th e  fo llo w in g  ( in t e r g la c i a l )  
h igh  sea l e v e l ,  i t  would co n tin u e  d u rin g  th e  i n t e r ­
g la c ia l  to  m ig ra te  headw ards, co n tin u in g  dow ncutting  
a long  th e  r i v e r .  In  th e  Severn d ra in ag e  b a s in  f a c to r s
"~*t:a ■
of t h i s  s o r t  must be tak en  in to  c o n s id e ra tio n  when 
d is c u s s in g  th e  te r r a c e s ,  which have been shov/n by 
W ills  and Tomlinson to  be su c c e s s iv e ly  low er in  h e ig h t 
in  b o th  g la c ia l  and in t e r g la c i a l  p h ases .
In  th e  Usk, the  te r r a c e s  cu t in to  th e  v a l le y  
s id e  above th e  a g g ra d a tio n a l f i l l  between L langybi 
and Newport re c o rd  h a l t  s ta g e s  in  a m ajor phase 
o f e ro s io n a l a c t i v i t y  which can be seen to  an te d a te  
th e  d e p o s it io n  o f b o th  lo w -le v e l d r i f t  d e p o s its  in  
th e  Vale o f  Gwent ( th i s  can e a s i ly  be dem onstrated
k33
from th e  p o s i t io n  o f th e se  d r i f t s  r e l a t i v e  to  th e  
p re s e n t v a l le y  f lo o r )*  I f  i t  i s  accep ted  th a t  th e  
Upper Usk Maximum G la c ia tio n  and th e  g la c ia t io n s  
re p re se n te d  by th e  Vale o f Gwent d r i f t s  were sep - 
e ra te d  by a t  l e a s t  an i n t e r g l a c i a l  (and th e  a l t e r n a t iv e  
would v/ould n o t seem to  be te n a b le ) , th e  major in c is io n  
o f  th e  low er Usk could  be ass ig n ed  to  t h i s  i n t e r ­
g la c ia l*  In  th e  Severn, th e  Bushley Green T errac e , 
to  which vire have equated  (Table 13) th e  most ex ten ­
s iv e  and b e s t  p rese rv ed  te rraw e  in  th e  low er Usk, 
th e  Tredummock T e rra c e , i s  co n sid ered  to  have formed 
d u rin g  th e  r e t r e a t  s ta g e s  of th e  P en u ltim a te  (G ipping) 
G la c ia tio n  (Tom linson, 1963, 194), th e  in c is io n  be­
tween t h i s  and th e  succeed ing  K idderm inster T errace  
b e in g  a t t r ib u te d  to  m assive e ro s io n  d u rin g  th e  "G reat 
I n te r g la c ia l "  which has "alm ost g iven  th e  appearance 
o f an u n g la c ia te d  a rea  to  th e  g re a te r  p a r t  o f  the  Mi­
d d le  Severn B asin" (W ills , 1938)# I t  i s  worth n o tin g  
th a t  th e  most s ig n i f i c a n t  phase o f in c is io n  reco rd ed  
in  th e  low er Usk succeeds th e  Tredunnock Stage* I t  
i s  su g g ested  th a t  t h i s  t e r r a c e  was l a i d  down a t  th e  
c lo se  o f th e  Upper Usk Maximum G la c ia tio n , th e  m ajor 
e ro s io n a l phase fo llo w in g  b e in g  a sc r ib e d  to  th e  i n t e r ­
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g la c ia l  p reced in g  th e  Vale o f  Gwent Maximum G la c ia tio n . 
The p o o rly  p re se rv ed  S t J u lia n * s  s ta g e  and th e  more 
e x te n s iv e  C aerleon  S tage p robab ly  re c o rd  changing 
c o n d itio n s  d u rin g  th i s  i n t e r g l a c i a l ,  th e  C aerleon 
Stage b e in g  c o r re la te d  w ith  th e  K idddrm inster 
T errace  o f th e  Severn (Table 13 ), which i s  con sid ered  
(Tom linson, 1963) to  have formed d u rin g  th e  L ast 
(Ip sw ich ian ) I n te r g la c ia l*
In  th e  Middle Usk, f l u v i a l  deepening o f th e  v a l le y s  
i s  l i k e ly  to  have occured  a lso  a t  t h i s  tim e. Thus 
th e  v a l le y s  which were n o t h e a v ily  ic e  scoured d u rin g  
th e  l a t e r  g l a c i a l  advances show p o ly c y c lic  v a l le y  
form s, w h ils t  deep sco u rin g  o f th e  main v a l le y  ( e .g .  
in  th e  Abergavenny a re a , as  reco rd ed  by b o reh o le  lo g s )  
was p robab ly  a s s is te d  by f l u v i a l  deepening d u rin g  
t h i s  i n t e r g l a c i a l .
3 . The Vale o f  Gwent Maximua G la c ia tio n . The evidence 
fo r  t h i s  phase i s  found a t  p re s e n t w holly w ith in  th e  
Vale o f Gwent beyond th e  l im i t  of th e  succeeding  ic e  
advance. The evidence so f a r  produced i s  no t consid ­
e r a b le ,  b u t th e  v /r i te r  has no doubt as to  th e  r e a l i t y  
o f t h i s  d r i f t ,  and f u r th e r  work in  the  a rea  w i l l  prob­
ab ly  j u s t i f y  t h i s  s ta te m e n t. The p o s i t io n  o f th e se
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d r i f t  f in d s  so low in  th e  v a l le y  su g g ests  th a t  t h e i r  
d e p o s it io n  cannot have been se p a ra te d  from th e  p re se n t 
by an in t e r g l a c i a l  ep iso d e , w h ils t  t h e i r  la c k  o f mor­
p h o lo g ic a l ex p ress io n  d is t in g u is h e s  them from th ic k ,  
more re c e n t d r i f t  d e p o s its  sp read  in  a piedmont lo b e  
in  th e  n o r th e rn  h a l f  o f th e  V ale . I t  i s  su g g ested , 
th e re fo re ,  th a t  they  a re  se p a ra te d  from t h i s  l a t e r  
g la c ia l  advance by an i n t e r s t a d i a l ,  and n o t by a f u l l  
i n t e r g l a c i a l .
D uring th e  Vale o f Gwent Maximum, th e  main th r u s t  
o f  th e  ic e  appears  to  have been down th e  Usk, evidence 
o f t h i s  advance b e in g  la c k in g  from th e  upper Olway 
v a l le y ,  which was invaded by ic e  d u rin g  th e  f i n a l  
g la c ia l  ep iso d e . The low c layey  te r r a c e  developed on 
th e  west bank o f th e  Usk between Llanbadoc and L langybi 
was p robab ly  developed d u rin g  th e  w astin g  s ta g e s  o f 
t h i s  ic e  advance, as i t  r i s e s  above th e  le v e l  o f  th e  
p re s e n t f lo o d  p la in  and the  b u r ie d  outwash d e p o s its  
which have been a s s o c ia te d  w ith  th e  f i n a l  s tan d  of 
th e  succeed ing  ice  advance a t  Kemeys Commander.
4 . The L as t G la c ia l Advance. The d e p o s its  r e la te d  to  
t h i s  ic e  advance have been d e sc rib ed  by s e v e ra l w r i te r s ,
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and th e  e x te n t o f  th e  t e r r a i n  covered a t  t h i s  p e rio d  
can g e n e ra lly  he e a s i ly  d em onstra ted . Most o f  th e  
d r i f t  f e a tu r e s  o f th e  Vale o f Gwent and th e  Usk v a l le y  
ahove Abergavenny a re  d e g la c ia t io n  phenomena r e la te d  
to  th e  w astin g  o f t h i s  f i n a l  g la c ia l  advance. These 
have been d isc u sse d  in  d e t a i l  in  C hapters 7 and 8 , 
and th e  c h a ra c te r  o f  th e  ic e  w ithdraw *! has been ou t­
l in e d  in  C hapter 10. In  magnitude t h i s  advance was 
only  s l i g h t ly  l e s s  th an  th e  p reced in g  one, a lthough  
th e  d i r e c t io n  o f th e  advance in  the  V ale was more 
v a r ia b le ,  and in v a s io n  o f th e  upper Olway v a l le y ,  w ith  
a s s o c ia te d  d ra in ag e  m o d if ic a tio n , was s ig n i f i c a n t .
Evidence from th e  upper and middle Usk su g g ests  th a t  t h i s  
was e s s e n t i a l ly  a v a l le y  g la c ia t io n ,  a lthough  Lewis (1966 ) 
has p u b lish ed  an opposing view .
The f a r th e s t  dow nvalley h a l t  s ta g e  o f th e  ic e  
th a t  has been id e n t i f i e d  i s  a t  Kemeys Commander ( a l  
though v a l le y  s id e  d r i f t  sp read s suggest th a t  th e  ic e  
must a t  one s tag e  have p e n e tra te d  f a r th e r  th an  th a t :  
ev idence in  the  v a l le y  i t s e l f  i s  la c k in g ) ,  and th e  o u t-  
wash g ra v e ls  b u i l t  up from t h i s  can be tra c e d  down- 
v a l le y  to  merge w ith  th e  e x te n s iv e  g ra v e ls  p lugg ing  
th e  1b u r ie d  ch an n e l1 o f th e  r i v e r  a t  i t s  mouth. The 
ex ac t r e la t io n s h ip  of th e  g ra v e l beds and b u r ie d  rock
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su rfa c e s  a t  the  r iv e r  mouth to  upstream  fe a tu re s  
in  th e  Usk can only be surm ised a t  p re s e n t .  Rock 
head co n to u rs  suggest a t  l e a s t  two phases o f in c is io n ,  
th e  d eep est o f th e se  develop ing  a channel a t  l e a s t  -  
65 f e e t  0 . D. a t  th e  r i v e r  mouth, and p robab ly  ex­
te n d in g  down to  alm ost -  100 f e e t  0 . D. a t  i t s  form er
confluence w ith  th e  Severn, s ix  m iles  to  the  sou th  
w est. A l t i tu d in a l  r e la t io n s h ip s  o f g ra v e ls  o v e rly in g  
the  bedrock su rfa c e s  su g g est c o r r e la t io n  w ith  th e  
b u rie d  W orcester T errace  and Power S ta t io n  T errace  
g ra v e ls  o f th e  Severn . I f  we accep t th e  views o f
F a irb r id g e  (1961), th e  c u t t in g  of t h i s  d eep est channel
can be a s s o c ia te d  w ith  th e  L as t (W eichselian) Glac­
ia t io n ,  th e  th ic k  g ra v e ls  which f i l l  i t  b e in g  asso ­
c ia te d  w ith  th e  P o st G la c ia l sea le v e l  r i s e .
5 . P ost G la c ia l E ven ts, Follow ing d e g la c ia t io n , 
f u r th e r  landscape m o d if ic a tio n  in  the  Usk was alm ost 
w holly by f l u v i a l  a g e n c ie s . The e ro s io n  of u p stan d ­
in g  masses o f v a l le y  f lo o r  d r i f t ,  and sed im en ta tio n  
in  b a s in s  in  the d r i f t  su rfa c e  l e f t  by th e  m e ltin g  o f 
th e  Usk G la c ie r  was p robab ly  la rg e ly  acheived  by 
m eltw ate rs  r e le a s e d  d u rin g  th e  f i n a l  d e g la c ia t io n
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s ta g e s . No r e a l l y  s ig n i f i c a n t  m o d if ic a tio n  of 
v a l le y  form appears  to  have occured s in ce  th en , 
th e  few minor te r r a c e s  p robab ly  r e s u l t in g  from slow 
in c is io n  o f th e  r iv e r  in to  r e s i s t a n t  rock  ou tc rops 
exposed by s t r ip p in g  o f th e  d r i f t  co v er.
In  the low est reach  (below Usk) t h i s  p e rio d  i s  
marked by ex te n s iv e  a g g ra d a tio n , lin k e d  w ith  th e  
P ost G la c ia l r i s e  in  sea le v e l ,  which i s  l i k e ly  to  
have con tinued  in to  p r e h is to r ic  tim e , a s  development 
o f th e  low est p a r t  o f  th e  Usk cannot be d is a s s o c ia te d  
from development o f th e  C a ld ic o t and Wentloog L evels 
which f la n k  i t ,  and ra d io -c a rb o n  d a tin g  of d e p o s its  
from Llanwern in d ic a te s  th a t  sed im en ta tio n  th e re  
co n tin u ed  a f t e r  2 ,660 B .P. That th e  P o st G la c ia l 
r i s e  in  sea le v e l  was n o t un iform , b u t was marked 
by phases o f re g re s s io n  and a c c e le ra te d  t r a n s g re s s io n  
i s  shown by tre n c h in g  o f  th e  su rfa c e  o f th e  supposed 
e q u iv a le n t o f the  Power S ta t io n  T errace  g ra v e ls  
( f i l l i n g  th e  low est channel) and o rg an ic  in c lu s io n s  
w ith in  th e  e s tu a r in e  c la y s  o v e rly in g  th e  main sand 
and g ra v e l d e p o s i t .  I t  i s  suggested  th a t  marine 
p la n a tio n  d u rin g  a m ajor t r a n s g re s s iv e  phase might
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account fo r  th e  p la tfo rm  u n d e rly in g  th e  in n e r m argins 
o f th e  C a ld ico t L ev e l,
F ollow ing  th e  r e t r e a t  o f th e  Usk G lacier*  Trotman 
(1963) f in d s  no d e f in i t e  evidence o f f u r th e r  ic e  
accum ulation  in  th e  low c o r r ie  a t  Waun Ddu* sou th  
o f L langattw g, a lthough  she su g g ests  th a t  i t  i s  no t 
u n lik e ly  th a t  th e  h ig h e r  a l t i t u d e  n o r th - fa c in g  c o r r ie s  
in  the  Brecon Beacons were occupied d u rin g  Zone 1 time* 
There i s ,  evidence of a t  l e a s t  p e r ig l a c ia l  a c t i v i t y  
a t  t h i s  tim e a t  Waun Ddu. I t  i s  suggested  th a t  th e  
fo rm atio n  o f th e  g rav e l fa n s  d iscu ssed  in  C hapter 8 
may be r e la te d  to  th e  L ate  G la c ia l ,  when a c c e le ra te d  
slope  movements su p p lie c  la rg e  q u a n t i t ie s  o f w aste 
to  stream s showing a m arkedly sea , anal regime as a 
r e s u l t  o f m e lt. With the  adven t o f  m ilder c l im a tic  
c o n d itio n s , and the  re d u c tio n  o f the  amount o f w aste 
e n te r in g  th e  s tream s, la rg e ly  as a r e s u l t  o f  v e g e t-  
a t io n a l  s t a b i l i s a t i o n  of s lo p e s , th e se  g ra v e l fan s 
have ceased  to  develop , and many now show in c is e d  
form s, r e la te d  to  dovm cutting o f th e  main v a l le y .
Crampton (1966 , 50 ), from up land  s o i l  p o lle n  
a n a ly s is  su g g es ts  th e  sp read  of open f o r e s t  h ig h  
ground in  South Wales which reached  a maximum dev- 
opraent in  th e  Bronze Age. T h is was fo llow ed  by petit
-  kkO -
growth which was most s ig n i f i c a n t  in  post-Roman and 
P re-M ed iev il tim e s , Thomas (1956, 106) however, 
su g g ests  th a t  th e  deep p r o f i l e s  observed over much o f 
th e  h ig h e r a re a s  o f th e  Brecon Beacons su g g es ts  p ea t 
development over a much lo n g e r p e rio d  -  5*000 to  7#000 
y e a rs  -  w ith  e ro s io n  of t h i s  p e a t cover ta k in g  p la ce  
w ith in  th e  p a s t  500 y e a rs . He sees  evidence fo r  
e a r l i e r  g u lle y in g  o f g la c ia l  t i l l s  in  th e  Beacons, 
which he r e l a t e s  to  a f,a p o s t - g la c ia l  f a l l  o f  base  
l e v e l ’ . S p e c ia lis e d  c l im a tic  c o n s id e ra tio n s  have 
c le a r ly  c o n tro l le d  the  growth and l a t e r  e ro s io n  o f th e  
up land  p e a t b ed s, b u t th e re  i s  l i t t l e  doubt th a t  
g u lle y in g  o f h i l l - s lq p e  d r i f t  sp re a d s , as mapped by 
Thomas, was lin k e d  w ith  fa n  development where t r i b u ­
t a r i e s  jo in e d  m ajor v a l le y s .  There seems l i t t l e  
n e c e s s i ty  fo r  l in k in g  t h i s  ep isode  v /ith  base  le v e l  
change.
( b )  CHRONOLOGICAL CORRELATIONS.
The evidence outlined in the first section of this 
chapter suggests the following sequence:
6. Deglaciation
5* Glacial Advance (Vale of Gwent ’Newer Drift1) 
i±. Interval (?Interstadial)
3* Glacial Advance (Vale of Gwent Maximum)
2. Interglacial
1• Ancient Glacial (Upper Usk Maximum - ?
Composite)
If it is accepted that only one interglacial 
episode is represented in the sequence, then the 
glacial advances succeeding it must be referred to the 
Weichselian, and more precise correlation can be attain­
ted by reference to the previously proposed correlation 
of terraces, buried gravels, and buried valley form in 
the lower Usk with similar features of the Severn, 
as suggested in chapter 11 and 12 (tables 13 and 1U).
The contrasts noted in the character of the deposits 
in the Vale of Gwent relating to two ice advances sug­
gest that these two adv nces v/ere separated by an inter- 
stadial. If so, the two advances must be assigned to 
the Early and Main Weichselian, respectively. This 
places the last glaciation of th e area much later than
-  kk2 -
has hithertoo been suggested, hut it is in line with 
recent radio-carbon datings from West Wales, whilst 
the two-fold glacial advance during the Weichselian 
is well established in northern Eurpoe. This sugges­
tion is to some extent supported by correlations 
earlier proposed between the lower Usk and the Severn.
On an altitudinal basis, the extensive Tredunnock 
Stage of the Usk isGorrelated (Table 13) with the 
Bushley Green Terrace of the Severn, now considered 
(Tomlinson, 1963* 194) to have been developed during 
the retreat of the Gipping ice from the Midlands.
This was followed in the Midlands, as in the Usk, 
by a major period of fluvial erosion, which culmin­
ated in the formation of the Kidderminster Terrace, 
assigned to the Last Interglacial, and correlated 
with the Caerleon Stage in the lower Usk. The drift 
deposits laid b y  the two ice advances identified in 
the Vale of Gwent are too low to be identified with 
these terrace stages. It is suggested, moreover, that 
it is more realistic to equate the low Llanbadoc 
terrace with a retreat stage of the fVale of Gwent 
Maximum Glaciation1. In the midlands the terrace 
developed following the retreat of the Early Weichselian
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glaciation, the Main Terrace of the Severn, has been 
given a radio-carbon dating of 112,000 - 33,000 years 
B.P. (Coope, Shotton and Strachan, 1961)• This terrace 
has merged with the flood plain deposits of the Severn 
upstream of the Usk confluence# Its relationship in 
this respect is thus similar to that of the Llanbadoc 
terrace. It is clear, however, that positive identi­
fication of the buried terrace gravel stages will not 
be possible until a more intensive spread of borehole 
records is available for the whole of the aggraded 
section of the lower Usk. The only positive identifi­
cation which can be made seems to be in respect of the 
buried channel cutting, which was probably synchronous 
in both Severn and Usk, and also the trenched filling 
of this deep channel, which seems to be almost cer­
tainly a corrdative of the similarly trenched Power 
Station Terrace gravels of the Severn#
The valley train associated with the final halt 
stage of the last ice advance in the Vale of Gwent 
(the Kekeys Commander Halt stage) sinks beneath flood 
plain deposits in the vicinity of Usk, and, as fig 26A 
shows, there is a suggestion that a major gravel bed 
is continued down valley to the mouth of the river, 
where considerable thicknesses of gravels have been
-  Ukk  -
proved in bores (fig* 40)* If a major ice advance is 
postulated for the Main Weichselian outwash from it 
contributed largely to the gravel beds which have 
been tentatively correlated with the Worcester and 
Power Station Terrace gravels of the Severn (Table 14 )• 
The observation of Beckinsale and Richardson (1964* 90) 
that the depth of incision between the Worcester Terr­
ace and the preceding Main Terrace, and the large 
amount of debris within the Worcester Terrace trench 
"would be satisfactorily explained by an appreciable 
ice-advance and retreat", is relevant* The Worcester 
Terrace has been associated by Peake (1961) with the 
1 Welsh Readvance Glaciation1 in the north-eastern 
Borderland, although tfcis conclusion has been denied 
by Poole and Whiteman (1961)* Boulton and Worsfey 
(1967) have also suggested a major Main Weichselian 
Irish Sea Glaciation of the Cheshire Basin, although 
this too has been contested by Poole (1967)*
A Weichselian advance of the Usk Glacier, com­
bined with cutting and later aggradation of the deepest 
channel accords with Pairbridgefs views concerning 
Pleistocene sea level fluctuation (Pairbridge, 1961)*
The lowest sea level he suggests occured in the Main 
Weichselian (Pig* 10, p. 133). If we accept the
-  4 4 5  -
c o r r e la t io n  of dee channel c u t t in g  (<*** even re- 
e x c a v a tio n )  on th e  Usk w ith  t h i s  low sea l e v e l ,
Main Weichselian advance o f  the Usk Glacier would nlno 
accou n t for the la r g e  Quantities of coarse gravels 
filling this deepest channel, which it would other­
wise be difficult to account for.
On these grounda e chronology is proposed which 
recognises a two-fold advance of the Uek Glacier 
in  the teichselian , o s  outlined in Table 15.
Ther-e conclusions also find support in the 
u n p u b lish ed  work o f  Grooa (Qroon, 1966) on the 
raised beaches o f  th e  Gower Peninsula. Groom, like 
Bowen, identifies two head d e p o s it s ,  which nhe rel­
a t e s  to two major cold cpiaodea within the Weichselian, 
considering that the Peninsula rme not glaciated at 
t h i s  p e r io d . Glaciation of the Peninsula, both by 
'local* and I r i s h  )ca Zee she considers to have 
occured in the Oipping, oaslgning an Ipswlchlan age 
to  the main raised beach. This enables the beach to 
be correlated w ith  the K idderm inster Terrace of the 
S'evern se uencc,* whereas a correlation with the
n And thus the Caerleon stage an the Usk. This Is  
at 1+5-60 feet 0. D., or approximately 20 - 35 feet above present Stood p la in  level.
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Severn sequence i s  n o t p o s s ib le  w ith  th e  e a r l i e r  ages 
a s s ig n e d  to  th e  beach by o th e r  w r i t e r s  ( e .g .  Cromerian 
by M itc h e ll  (1960), and Hoxnian by W irtz  (1953) and 
Bowen (1966))# A c o r r e l a t i o n  can th u s  a l s o  be proposed 
w ith  th e  L ate  M o n as tir ian  s h o re l in e  o f  th e  M editerranean  
(+7«5 hu)> which Zeuner (1957# 305) p la c e s  in  th e  L a s t  
I n t e r g l a c i a l  ( Ip sw ic h ia n ) ,  a l l  e a r l i e r  P le i s to c e n e  beach 
t e r r a c e  l e v e l s  o f  th e  M editerranean  b e in g  h ig h e r .  West 
(1963# 171) n o te s  t h a t  ev idence from the  so u th  o f  England 
in  g e n e ra l  suggests a sea l e v e l  o f  2 5 f t .  O.D. f o r  th e  
warmer p a r t  o f  th e  Ipswichian. I n t e r g l a c i a l ,  a l th o u g h  
qualifies this, s t a t i n g  t h a t  fias  y e t ,  th e  evidence f o r
the true maximum Ipewichian Interglacial sea-level
/
is inconclusive"• In so far as the south Wales sueces&io, 
is concerned, an Ipswichian dating for the Gower Raised 
Beach would overcome a number of thorny problems.
The evidence for two major ice advances in Britain 
in the Weichselian i B  as yet not strong. In the Midlands, 
however, there are good grounds f o r  placing the Main Irish 
Sea Glaciation in the early Weichselian, whilst a later 
(? Main Weichselian) advance o f disputed extent is suggesed 
by the work of Peake (1961) and Boulton and Worsley 
(1967)# although the conclusions of both papers have
been con tested*  The fo u r  p u b lish ed  ra d io -c a rb o n  d a t in g s  
f o r  West Wales (John, 1965 and 1967# Brown ejb al* 196?) 
suggest a Main W eichselian  G la c ia t io n  in  t h a t  a re a  o f  
consid  r a b le  e x te n t ,  w h i ls t  th e re  i s  the  p r o b a b i l i t y ,  by 
re fe re n c e  to  o th e r  p a r t s  o f  B r i t a in ,  o f  an E arly  Weich­
s e l i a n  G la c ia t io n  of the  a rea  a l s o ,  a lthough  John has 
c i te d  evidence which su g g es ts  th a t  n o n -g la c ia l  c o n d it io n s  
p e r s i s t e d  in  c e r t a in  o th e r  p a r t s  o f  B r i t a in  a t  t h i s  time* 
For th e  Usk the  time i s  no t y e t  r i p e  f o r  c a te g o r ic a l  
ch ro n o lo g ica l s ta te m e n ts ,  b u t  th e  i n t e r p r e t a t i o n  o u t l in e d  
here  o f the evidence su g g es ts  a sequence o f ev en ts  which 
i s  in  l i n e  w ith  s ta tem en ts  made r e c e n t ly  on th e  b a s i s  o f  
a b so lu te  d a t in g  te c h n iq u e s .  I t  i s  to  be hoped t h a t  an 
a b so lu te  d a t in g  w i l l  be made p o s s ib le  fo r  th e  Usk a re a  
in  view of i t s  c r i t i c a l  p o s i t io n  between th e  Severn and 
w estern  seaboard  areas*
-  4 4 9  -
APPENDIX I*
A NOTE ON FROST-CRACKED PEBBLES FOUND AT OLYTKA.*
At the mouth o f the Clawdd v a l le y  a t  O ly tha (Grid 
r e f .  S0363>097) th e re  i s  a r id g e  of sands and g ra v e ls  
e lo n g a ted  a long the v a l le y  which was co n s id e red  by the 
G eo log ica l Survey (Robertson, 1927# 103) to  be an esker* 
Excavations in  the  m i d - t h i r t i e s  (O 'N eil and F o s te r-S rn ith , 
1936) rev ea led  t h a t  the n a tu r a l  r id g e  had been u t i l i s e d  
in  the Medieval p e r io d  as the  b a s i s  fo r  a m otte^ type  
f o r t i f i c a t i o n  to  which the  name Twyn y Oregen a p p l ie s .
The e sk e r  i s  today s p o ra d ic a l ly  dug f o r  g r a v e l ,  and 
a tw en ty -fo o t face  i s  exposed, showing s t r a t i f i e d  g ra v e ls  
w ith  sm all le n s e s  o f  sand. The pebbles in  the  g ra v e l  
a re  mainly o f Old Red Sandstone o r ig in ,  b u t  r i l l s t o n e  
G r i t ,  Goal Measure and Pennant Sandstone p eb b les  are  
a lso  in c o rp o ra te d .  Exam ination of the face  of the  
d igg ing  in  I960 re v e a le d  a number of pebb les  w holly  or
A The substance  of t h i s  no te  appeared in  the T ra n sa c t io n s  
of the C a rd i f f  N a tu r a l i s t s '  S o c ie ty  fo r  1956-9 ( l9 6 l )  
under the  t i t l e  "A no te  on f ro s t - c r a c k e d  p eb b les  found a t  
L la n a r th ,  Monmouthshire" • A lthough ly in g  w ith in  the
p a r is h  of L la n a r th ,  the  v i l l a g e  of L la n a r th  i s  lo c a te d  
s e v e ra l  m iles  away, and the  name of the nearby O ly tha  
(Park) i s  thus  used through t h i s  t h e s i s  to  denote t h i s  
im portan t l o c a l i t y .
partly covered "by a spider web of surface cracks which 
so far as the writer is av/are, have not previously been 
reported in Great Britain.
A ll the  p eb b les  which bore th e  c rack ing  were comp­
osed of Old Red Sandstone. They vary in  s iz e  from 
I vt inches to  3>r inches in  d ia m e te r ,  and a l l  are  w e ll  
rounded, presumably by f l u v i o - g l a c i a l  ac tion#  The 
rounding of the  pebb les  obviously  p re -d a te s  the  c rack in g . 
There appear to  be no d i s t i n c t  f o c i  to  the c ra c k in g ,  the 
in t e n s i ty  and arrangement o f the  c rack s  b e in g  g e n e ra l ly  
i r r e g u l a r .  In the  pebb les  in  which the bedding  p la n e s  
are  pronounced, such as specimen B, P la te  27# the  c rack ­
ing  tends to  fo llo w  the bedding p la n e s .  Even so , the  
c rack ing  on t h i s  and s im i la r  examples i s  no t con fined  
s o le ly  to  the  bedding p la n e s .  In  most c a s e s ,  however, 
the c rack in g , as in  specimen A, P la te  27, fo llo w s  no 
lo g ic a l  p a t t e r n .  The c rack in g  v a r ie s  from ex trem ely  
f in e  cracks  on some pebb les  to  c racks  of up to  2 mm. in  
w id th  and 5 rnm. in  depth  on o th e r s .  There seems to  be
no r e l a t io n s h ip  between pebble s iz e  and i n t e n s i t y  o f  
c rack in g . In  a few c a se s ,  as w ith  specimen A, P la t e  27 , 
the c rack in g  has caused p a r t i c l e s  to  become d e tach ed .
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Since the  i n i t i a l  d isco v e ry  a t  L la n a r th ,  the  w r i t e r  
has n o tic e d  an o th e r  In s tan ce  o f  t h i s  c rack in g , t h i s  time 
in  the  Wye v a l le y  a t  Clyro in  Radnorshire* I n  t h i s  case 
the  pebbles were found in  s i t u  about th re e  f e e t  below 
ground su rfa c e  in  an exposure o f  g ra v e l ly  d r i f t  (Grid ref*  
S02lWi35)- This tim e, however, the  c rack ing  was developed 
in  a more f i s s i l e  rock , again  o f  Cld Red Sandstone o r ig in ,  
which tended to  d i s in t e g r a te  a t  touch* Miss G*E* Groom 
of the Department o f Geography of the  U n iv e rs i ty  College 
of Swansea has a lso  n o tic e d  examples o f  t h i s  c rack in g  in  
the  d r i f t  of South-West Wales, b u t in  t h i s  case a l s o ,  the 
pebb les  tended to  d i s in t e g r a te  when removed fo r  exam ination . 
I t  i s  thought t h a t  l i t h o l o g i c a l  d i f f e r e n c e s ,  and no t a 
g r e a te r  i n t e n s i t y  of s h a t t e r in g ,  were re sp o n s ib le  f o r  the 
ra p id  d i s in t e g r a t i o n  of the  l a t t e r  pebbles*
The Clytlia pebb les  were examined by Dr* F*J* North 
and Mr. Emlyn Evans of the G e o l o g y  Department o f  the  
N a tio n a l Museum o f  W ales, C a r d i f f ,  n e i th e r  o f  whom had 
seen pebb les  cracked  in  t h i s  f a s h i o n  b e f o r e .  The p o s s i ­
b i l i t y  th a t  the  c rack in g  might have been caused by rep e a te d  
h e a t in g  in  the  p ro x im ity  of the  h e a r th  mentioned in  the 
r e p o r t  of OfN e il  and F o s te r -S m ith  v/as co n s id e red , and 
simple experim ents  were c a r r i e d  out i n  the Museum w i t h  a
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pebble o f  s im i la r  s iz e  and l i th o lo g y  as the  cracked 
examples. This was s u b je c te d  to  h e a t in g ,  which r e s u l t e d  
in  c ra c k in g , b u t  the  c rack in g  was of a much s im p le r  form, 
and tended  to  d e tach  fragm ents from the  pebble* I t  seems 
l i k e l y ,  t h a t  had pebb les  b e a r in g  t h i s  h ig h ly  d i s t i n c t i v e  
form of c ra c k in g  been a s s o c ia te d  w ith  the  h e a r th ,  they 
would have been noted  d u ring  ex cav a tio n , and th e re  i s  no 
mention of t h i s  in  the r e p o r t  o f  O’H eil and Foster-Sm ith*
A more l i k e l y  su g g es tio n  i s  th a t  the  c rack in g  i s  
p e r i g l a c i a l  in  o r ig in ,  and caused by f re e z e / th a w  p ro c e sse s  
in  immediate p o s t  or l a t e  g l a c i a l  t im es . The Clawdd 
v a l le y  i s  only a few m ile s  from the ’Hewer D r i f t ’ ice  
m argin, as d e l in e a te d  by C harlesw orth  (1929)> and t h i s  
a rea  would have been v aca ted  by the ic e  r e l a t i v e l y  e a r ly  
in  the f i n a l  r e t r e a t .
Only one re fe re n c e  to  s im i la r  c rack ing  has been 
d isco v ered  (Bout, 1957)* Bout r e p o r ts  occu rrences  of 
somewhat s im i la r  c rack ing  from th re e  l o c a l i t i e s  in  F rance , 
a t t r i b u t i n g  i t s  fo rm ation  to  the d e s s ic a t io n  consequent 
upon the  i n i t i a l  f r e e z in g  o f the m oistu re  in  the  rock  
under p e r i g l a c i a l  c o n d i t io n s .*  The mechanism by which
*
”Kous a t t r ib u o n s  c e l l e - c i  a une ^ d e s s ic a t io n  p a r  l e  g e l  
e x t ra y a n t ,  pour a l im e n te r  l a  se g re g a tio n  de l a  g lace  ayant 
p r i s  p la ce  dans le  depot au temps de sa fo rm atio n , l ’ hum idite  
p re se n te  dans l e s  n o d u le s .” -  (?• Bout, 1957* French  
a b s t r a c t ,  p * l6 8 .)
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t h i s  occurs i s  s t i l l  f a r  from c l e a r ,  however. In  
p a r t i c u l a r ,  i t  i s  s u r p r i s in g  t h a t  th e  opening up o f a 
network of c rack s  o f a w id th  such as those  d isp la y e d  in  
P la te  27 (a) d id  no t r e s u l t  in  the  complete d i s in t e g r a t i o n  
of the  p eb b le . The main q u e s tio n  seems to  he w hether 
such c racks  could  have developed as a r e s u l t  o f  changes 
in  the  su rfa c e  a re a  of the p eb b le ,  or w hether th e  cracks 
developed due to  the  d i s in t e g r a t i o n  of the g ra in  s t r u c tu r e  
a long the  l i n e s  of the  p re s e n t  cracks# The f i r s t  o f 
th e se  two p o s s i b i l i t i e s  seems l e a s t  l i k e l y ,  as the  degree 
o f expansion which would be re q u ire d  to  produce crack ing  
o f  the i n t e n s i t y  and e x te n t  no ted  would s u re ly  have p ro ­
duced s t r e s s e s  s u f f i c i e n t  to  cause the complete b reak-up  
of the p eb b le . I t  i s  co n c e iv a b le , however, t h a t  removal 
o f  g ra in s  from the  a rea  of the  c rack s  could have occurred  
w ithou t the s e t t i n g  up of such c r i t i c a l  s t r e s s e s  w ith in  
the  p eb b le s ,  so en ab lin g  t h e i r  u n i ta ry  s u r v iv a l .  
D is in te g ra t io n  of the  rock s t r u c tu r e  w ith in  the  c racks  
could  have occu rred  by the  growth o f m icroscopic  ic e  
l e n t i c l e s  w ith in  bedding p la n e s  and o th e r  zones o f  weakness# 
The growth o f ic e  le n se s  has been no ted , on a l a r g e r  s c a le ,  
to  a t t r a c t  m o is tu re  from the in te rv e n in g  a r e a s ,  so causing  
the  " d e s s ic a t io n "  or dehydra tion  r e f e r r e d  to  by Bout
-  kbk -
( a l t h o u g h  h e  d o e s  n o t  se em  t o  h a v e  c o n s i d e r e d  t h e  
p o s s i b i l i t y  o f  i c e  g r o w t h  w i t h i n  t h e  p e b b l e s  t h e m s e l v e s ) .
The d r a s t i c  r e d u c t i o n  i n  t h e  m o i s t u r e  c o n t e n t  o f  p a r t s  o f  
t h e  p e b b l e ,  c o m b in e d  w i t h  t h e  p r e s e n c e  o f  f i n e  b u t  e x p a n d ­
i n g  i c e  l e n t i c l e s  m i g h t ,  g i v e n  s u i t a b l e  l i t h o l o g y ,  r e s u l t  
i n  c r a c k i n g ,  t h e  d e h y d r a t e d  a r e a s  o f  t h e  p e b b l e  t e n d i n g  
t o  c o n t r a c t ,  t h u s  a s s i s t i n g  i n  t h e  e x p a n s i o n  o f  t h e  c r a c k s  
a n d  t h e  g r o v / t h  o f  t h e  i c e  l e n t i c l e s  w i t h i n  th e m . The  
w i d t h  o f  t h e  c r a c k s  i n d i c a t e s  t h a t  m a t e r i a l  h a s  b e e n  
r e m o v e d  fr o m  w i t h i n  th e m ,  o t h e r w i s e  t h e  e n d  o f  d e h y d r a t i o n  
f o l l o w i n g  i c e  m e l t  w o u ld  s u r e l y  h a v e  r e s u l t e d  i n  t h e  
c l o s u r e  o f  t h e  c r a c k s .  T he g r o w t h  o f  i c e  l e n t i c l e s  c o u l d  
i t s e l f  h a v e  c a u s e d  t h e  d i s i n t e g r a t i o n  o f  t h e  g r a i n  s t r u c t u r e  
o f  t h e  p e b b l e  i n  t h e  v i c i n i t y  o f  t h e  c r a c k s ,  f o r  t h e r e  
s t r e s s e s  w o u ld  b e  a t  a  maximum, an d  a s m a l l - s c a l e  fo r m  o f  
* p l u c k i n g 1 i s  c o n c e i v a b l e .  The s u b - s e q u e n t  s u r v i v a l  o f  
t h e  p e b b l e  w o u ld  d e p e n d  i n  p a r t  on i t s  r e s i s t a n c e  t o  
w e a t h e r i n g ,  and  on i t s  p o s i t i o n  w i t h i n  t h e  s u p e r f i c i a l  
d e p o s i t s .  The m ore  w e a k l y - c e m e n t e d  s a n d s t o n e s  w o u ld  t e n d  
t o  d i s i n t e g r a t e  c o m p l e t e l y ,  a l t h o u g h  r e t a i n i n g  p e b b l e  fo r m  
( u n l e s s  t h e  d e p o s i t  w a s  a f f e c t e d  b y  s o l i f l u x i o n  m o v e m e n t)  
u n t i l  d i s t u r b e d .
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The c r a c k i n g  i s  t h e r e f o r e  t e n t a t i v e l y  r e f e r r e d  t o  
a c o m b i n a t i o n  o f  d e h y d r a t i o n  ( a s  s u g g e s t e d  b y  B o u t )  and  
t h e  g r o w t h  o f  f i n e  i c e  l e n t i c l e s  w i t h i n  p r e - e x i s t i n g  
z o n e s  o f  w e a k n e s s  i n  t h e  s u r f a c e  s k i n  o f  t h e  p e b b l e *
A s a t i s f a c t o r y  e x p l a n a t i o n  o f  t h i s  p h en o m en a  w i l l  r e q u i r e  
e x t e n s i v e  l a b o r a t o r y  e ^ e r i r o e n t , c o m b in e d  w i t h  t h e  m i c r o ­
s c o p i c  e x a m i n a t i o n  o f  t h e  r e l a t i o n s h i p  o f  t h e  c r a c k i n g  
p a t t e r n  an d  r o c k  m i c r o - s t r u c t u r e s ,  a s  r e v e a l e d  i n  t h i n  
s e c t i o n *
I t  m i g h t  be  n o t e d  t h a t  p e b b l e s  i n  g l a c i a l  s a n d s  
an d  g r a v e l s ,  a s  w e l l  a s  i n  t i l l s ,  w e r e  f r e q u e n t l y  
o b s e r v e d  c l e a n l y  c r a c k e d  a c r o s s ,  s o m e t i m e s  i n  s e v e r a l  
p l a c e s ,  a s  sh o w n  i n  P l a t e  29* The a s s o c i a t i o n  o f  t h i s  
t y p e  o f  c r a c k i n g  w i t h  t h e  t y p e  o b s e r v e d  a t  'Twyn y  G r e g e n  
w a s  n o t  n o t e d ,  a n d  t h e  c o n t r a s t i n g  n a t u r e  o f  t h e  f r a c ­
t u r e s  s u g g e s t s  t h a t  d i f f e r e n t  c o n t r o l l i n g  f a c t o r s  w e r e  





At C lytha (fig#  2 1 ) ,  exam ination  of the  bank of 
the  Usk near the  confluence of the Clawdd Brook (359092) 
re v e a le d  a la y e r  of p e a t  w ith  inc luded  ro o ts  and la rg e  
p ie c e s  of tim ber ou tcropping  a t  r i v e r  l e v e l .  This was 
o f  p a r t i c u l a r  i n t e r e s t ,  because exam ination o f the  over-  
ly in g  d e p o s i ts  suggested  th a t  they might be in  p a r t  of 
g l a c i a l  o r ig in ,  and th e re  appeared , th e r e fo r e ,  the  
p o s s i b i l i t y  of d a t in g  th e se  d e p o s i t s .
2. LOCATION AND MORPHOLOGICAL SETTING OP THE SECTION.
At C ly tha the Usk makes an ab rup t tu rn  from an 
e a s t e r l y  to  a so u th e r ly  d i r e c t io n ,  and the s e c t io n  of 
the  r i v e r  bank in  which the  p e a t  d e p o s i ts  were found 
l i e s  on the  o u te r  s id e  of t h i s  bend, im m ediately sou th  
o f the  confluence of the Clawdd Brook# The d e ta i l e d  
morphology of t h i s  a rea  i s  shown in  f i g s .  21 and 28 .
At t h i s  p o in t  a broad r id g e  of d r i f t  approaches the 
r i v e r ,  f lan k ed  on the  sou th  by a wide r e - e n t r a n t  f i l l e d  
by a lluv ium , and on the n o r th  by the Clawdd Brook. The
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r e l a t i o n  o f the  d r i f t  r id g e  to  the  alluvium  a t  i t s  
w estern  end are  confused because th e  r id g e  was form erly  
worked a t  t h i s  p o in t  and a la rg e  p i t  here opens out onto 
the r i v e r  bank (P la te  25 ) .  The G eo log ica l Survey mapped 
the  d r i f t  r id g e  as te rm in a t in g  a s h o r t  d is ta n c e  b e fo re  
the  r i v e r  bank, w ith  a narrow s t r i p  o f a lluv ium  between 
i t  and the r i v e r ,  and in  t h i s  they  were fo llow ed by 
Walmsley (1959), a lthough  h is  d r i f t  mapping v/as only 
in c id e n ta l  to  mapping the s o l id  geology. However, ra p id  
e ro s io n  of the  bank i s  o c c u rr in g , and a p u b l ic  house 
which fo rm erly  e x i s te d  about 150 y a rd s  upstream  was 
abandoned f o r  t h i s  reason : i t s  remains have now p r a c t i c ­
a l l y  d isap p ea red . I t  i s  c e r t a in  t h a t  th e re  was once a 
bank of r i v e r  alluvium  a t  t h i s  p o in t ,  a lthough  e ro s io n  
may now have exposed the end of the  d r i f t  r id g e .  The 
f l a t  su r fa c e  a t  the top of the bank ex tends  back in to  
the former working, and i t  has probably  been f l a t t e n e d  
a r t i f i c i a l l y .  The form of those  p a r t s  o f the  r idge  
ex tre m ity  no t d is tu rb e d  by working c e r t a in ly  suggest 
th a t  the form er te rm in a tio n  o f  the r id g e  was very  c lo se  
to  the Usk a t  t h i s  p o in t .
The o r ig in  o f the r id g e  i s  not c l e a r ,  a lthough  i t s  
a lignm ent w e s t-e a s t  and i t s  b road  d rum lino id  form su g g es ts
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moulding by ice  push ing  eastw ards from the  Usk along 
the  Clawdd v a l le y .  The Twyn y Cregen e s k e r ,  a few 
hundred yards  away (fig*  28 ) ,  on the  n o r th  bank of the  
Clawdd, has a s im i la r  alignment*
The n a tu re  of the working which had d is tu rb e d  the  
w estern  end of the r id g e  could n o t be determ ined . 
Exam ination of the  s ix - in c h  maps of the  a re a ,  produced 
in  the  1880’ s showed the  p i t  in  e x is te n c e  th en , w ith  a 
w e ll  in  i t  se rv in g  a sm all c o t ta g e ,  which has now d i s ­
appeared , n ea r  the r i v e r  on the s o u th - fa c in g  slope o f 
the  r id g e .  S im ila r  p i t s  in  the a re a  are  mainly the  
r e s u l t  of o ld  g ra v e l  working, a lth o u g h  abundant su rfa c e  
g ra v e ls  b e t ra y  t h e i r  o r ig in .  In t h i s  case th e re  are  no 
su rfa c e  d e p o s i t s .
DETAILS OF THE PROFILE (1958).
The exposure was f i r s t  d iscovered  in  the  summer o f 
1958, i n t e r e s t  b e in g  aroused  by a wide bench of p e a t  
ex tend ing  r iv e rw ard s  from the  base of the  r i v e r  bank 
ju s t  above the low -w ater l e v e l  of the  r i v e r .  Embedded 
in  i t s  su rface  was the  tru n k  of a young t r e e ,  l a i d  h o r i ­
z o n ta l ly ,  the end of which appeared to  be b u r ie d  ben ea th  
the d e p o s i ts  forming the  r i v e r  bank (p la te  2 4 ) .  The
r i v e r  a t  t h i s  p e r io d  was e x c e p t io n a l ly  low, and would 
norm ally  have covered the p e a t  bench* This had c l e a r ly  
been more r e s i s t a n t  to  the  e ro s io n  o f the  r i v e r  as i t  
rounded the  bend, i t s  w id th  b e in g  in c re a se d  as over- 
ly in g  sedim ents were cu t back* On September 29 th , 1958* 
samples were taken  from the p e a t  and o v e r ly in g  d e p o s i t s ,  
and d e t a i l s  were recorded  from a c lean ed , v e r t i c a l  face 
cu t in to  the bank a t  one p o in t .  The p r o f i l e  was ex tend­
ed downwards by c u t t in g  a p i t  th rough  the p e a t  l a y e r ,  
thus  exposing  c lay s  and g ra v e ls  which were seen to  be 
u n d e r ly in g  i t .  These could  no t be seen e lsew here , as 
they too  had receded f a r t h e r  due to  r i v e r  e ro s io n  on the  
bend than  the  p ea t  bed , v/hich thus  p r o je c te d  in to  the  
w ate r as a led g e . The e x ac t  spo t chosen to  cu t the  
p r o f i l e  was a t  a p o in t  where the  c o n t in u a t io n  of the  
t r e e  tru n k  benea th  the bank could be proved (or d isp ro v e d ) .  
As can be seen in  p l a t e  25, the t r e e  tru n k  was seen to  
con tinue  w e ll  b en ea th  the s u p e r f i c i a l  d e p o s i ts  of the  
bank. I t s  end was n o t proved.
D e ta i l s  of the  measured p r o f i l e  a re  g iven  in  f i g .  49 •
(1) The low est d e p o s i t  recorded  i s  the  g r a v e l ,  which la y  a t  
low w a te r  l e v e l .  This appeared to  be s o r te d  w ith  f i n e r
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m a te r ia l ,  in c lu d in g  much sand, in  the  upper l a y e r s ,  
the  base being  formed by la rg e  f lu v ia l ly - ro u n d e d  
pebbles* The base of the d e p o s i t  was not p roved , 
a lth o u g h  p rob ing  below w ater l e v e l  beyond the face  o f 
the  bench rev ea led  an ex ten s iv e  rock  s u r fa c e ,  taken  to  
be bedrock , 27 in ch es  below w ater l e v e l  ( i* e .  39 i n s .  
below the  top of the  log  as shown in  f i g .  49.
(2) Above the  g ra v e l ,  a clayey d e p o s i t  im mediately under­
la y  the  log  of wood. This had a h ig h  sand c o n te n t ,  and 
co n ta in ed  fragm ents o f  wood.
(3)  The log  of v;ood was p a r t  of the  t r e e  tru n k  eaqjosed 
on the  su rface  of the  o rgan ic  bench beyond the  face  of 
the  bank, elsew here a b la c k  o rgan ic  l a y e r  c o n ta in in g  
abundant fragm ents o f ?rood b e ing  found a t  t h i s  l e v e l .
The lo g  was fo u r  inches in  d ia m e te r . ,  and in  a good s t a t e  
o f  p re s e rv a t io n ,  a l th o u g h  on the bench i t  had broken 
a c ro ss  in  p la c e s  and v/ould not have su rv ived  in  one p ie c e ,  
had i t  no t been f o r  the  p r o te c t io n  a ffo rd ed  by the  p e a t  
bed in  which i t  was embedded.
(4) A re d d ish  c la y ,  b u t  w ith  a grey  hue, which forms the 
m a tr ix  o f fragm ents o f  wood which are  numerous n ea r  the 
b a s e ,  and which shows a c o n c re t io n .
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(5) A s im i la r  c la y ,  b u t  w ithou t o rgan ic  c o n te n t ,  and 
showing a p ro g re s s iv e ly  more ooherous appearance towards 
the  to p .
(6) S ep ara ted  from (5) by a c o n c re t io n  developed a t  the 
b a se ,  b u t o therw ise a c lay  of s im i la r  c o lo u r ,  a lthough  
d is t in g u is h e d  by an unusual crumby-columnar s t r u c t u r e .
This may have been induced by ro o t growth, as h o le s  
runn ing  through i t  suggest old ro o t  cas ts*  M ottled  
b la c k  in  p laces*
(7) At 50 inches from the b a se , a l a y e r  o f  s c a t t e r e d ,  
sub-round p e b b le s ,  averag ing  1* i n s .  in  d iam eter.
(8) A loamy m a te r ia l ,  which i s  l e s s  cohesive than  the  
c la y s  of the  lower p a r t  o f  the p r o f i l e ,  and thus  has 
r e t r e a t e d  f u r t h e r ,  the  b o u ld e r  la y e r  (9) forming a 
minor ledge near i t s  b a se .  The s i l t  co n ten t appears
to  be co n s id e rab ly  g re a te r*  This loam forms the m a tr ix  
o f  the bou lde r  la y e r  (9 ) ,  w h i ls t  s c a t t e r e d  pebbles are  
to  be found throughout i t .  Many o f th ese  p e b b le s ,  and 
those in  the b o u ld e r  l a y e r  below, were e r r a t i c .  M il l ­
s tone  g r i t  p ie c e s  cou ld  e a s i l y  be p ick ed  o u t ,b u t  the  
v a r i a t i o n  in  l i th o lo g y ,  even of Old Red Sandstone p e b b le s ,  
showed th a t  they had o r ig in a te d  over a wide a rea .
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(9) B o u l d e r  l a y e r .  L a r g e  s u b - a n g u l a r  b o u l d e r s  
a v e r a g i n g  7 - 8  i n s .  i n  d i a m e t e r ,  a n d  f o r m i n g  a  d i s t i n c t  
l a y e r  w h i c h  c a n  b e  t r a c e d  l a t e r a l l y  w i t h  e a s e  on t h e  
f a c e  o f  t h e  b a n k .  I n  p l a c e s ,  i t  b e c o m e s  m ore p e b b l y ,  
a n d  r e a c h e s  t h i c k n e s s e s  o f  up t o  20  i n c h e s .  A t t h e  
p l a c e  w h e r e  t h e  p r o f i l e  w a s  m e a s u r e d  t h e  b o u l d e r  l a y e r  
i s  a t  i t s  h i g h e s t  p o i n t ,  t e n d i n g  t o  d e c l i n e  i n  h e i g h t  
a s  t r a c e d  u p s t r e a m  o r  d o w n s tr e a m .
The t o p  o f  t h e  b a n k  v a r i e s  i n  h e i g h t ,  b u t  i s  
a b o u t  10  f e e t  fr o m  t h e  b a s e  o f  t h e  p i t .  The c r e s t  o f  
t h e  b a n k  m ig h t  a t  som e t i m e  h a v e  b e e n  l e v e l l e d ,  f o r  i t  
l i e s  i n  t h e  m o u th  o f  t h e  w o r k i n g  d e v e l o p e d  i n  t h e  e n d  
o f  t h e  d r i f t  r i d g e .
U* P OLLEN ANALYSIS.
A s a m p le  o f  p e a t  fro m  t h e  b e d  w a s  s u b m i t t e d  t o
c
D r .  I s l e s  S tr a |h a n  o f  t h e  D e p a r t m e n t  o f  G e o l o g y ,
U n i v e r s i t y  o f  B ir m in g h a m  f o r  p o l l e n  a n a l y s i s .  O n ly
o n e  s l i d e  w a s  m a d e ,  an d  t h i s  g a v e  t h e  f o l l o w i n g  p o l l e n
c o u n t :
B e t u l a  2 P i n u s  n i l .  U l n u s  n i l .  O u e r c u s  6
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Dr. S trsp a n  comments (p e rso n a l communication, 10 .1 .61) 
th a t  he had assumed th a t  th e  sample was L ate  or P o s t­
g l a c i a l ,  and th a t  the h igh  percen tage  of Alnus in d ic a te d  
an age no t e a r l i e r  than  Zone VII (N e o l i th ic ) .  The 
a n a ly s is  re v e a le d  " th a t  the  surrounding  v e g e ta t io n  a t  
the time o f the p e a t  fo rm ation  was a m ixed-oak f o r e s t  
w ith  abundant a ld e r .  The v i r t u a l  absence of herb p o l le n  
(3 found in  a d d i t io n  to  the  ferms) in d i c a te s  complete 
t r e e  co v er . C onsequently , i f  the  sample i s  no t of p o s t -  
Wurm age i t  must be o f  i n t e r - g l a c i a l  age s in c e  we know of 
no mixed oak f o r e s t  cover d u ring  any phase o f the  Wurm 
g la c ia t io n  in  B r i t a in .  One would, o f  c o u rse ,  re q u ire  
q u ite  s t ro n g  evidence to  suggest an i n t e r g l a c i a l  age fo r  
the p e a t  and p re fe ra b ly  some d i s t i n c t i v e  fa u n a l  o r  f l o r a l  
c r i t e r i a . "
RE-EXAMINATION (1966).
The r i v e r  bank a t  t h i s  p o in t  was examined again  in  
the  autumn o f 1966. E rosion  in  the in te rv e n in g  p e r io d  
appeared to  have been c o n s id e ra b le ,  and th e  g r e a t e r  p a r t  
of the face had f r e s h  masses o f  slumped m a te r ia l  below i t ,  
r e s t i n g  on the p e a t  bench. There was, in  a d d i t io n ,  a 
mass o f la rg e  b o u ld e rs ,  many e r r a t i c ,  r e s t i n g  on the bench 
a t  the n o r th e rn  end of the  exposure . These were not
n o t i c e d  i n  1 9 5 8 ,  an d  i t  s e e m s  p r o b a b l e  t h a t  t h e y  h a d  
b e e n  th r o w n  o v e r  t h e  b a n k  a t  t h i s  p o i n t  t o  r e t a r d  
e r o s i o n .  The p r e s e n c e  o f  a  p a r t l y  s h a p e d  m i l l s t o n e  
i s  p r o o f  o f  t h e  e x t r a n e o u s  o r i g i n  o f  t h i s  m a t e r i a l .
A f e w  l a r g e  b o u l d e r s  f a r t h e r  d o w n s t r e a m ,  p a r t l y  b u r i e d  
i n  s lu m p e d  lo a m  m a s s e s ,  may a l s o  h a v e  a r r i v e d  t h e r e  i n  
t h i s  w a y ,  a l t h o u g h  t h e r e  i s  a  p o s s i b i l i t y  t h a t  t h e y  h a v e  
b e e n  u n c o v e r e d  b y  t h e  w a s h i n g  away o f  t h e  l o a m .  I n  
v i e w  o f  t h e  d o u b t  a s  t o  t h e i r  o r i g i n ,  t h e y  w i l l  b e  
d i s c o u n t e d  fr o m  f u r t h e r  c o n s i d e r a t i o n .
P r e e h  s l u m p i n g  e n a b l e d  e x a m i n a t i o n  o f  t h e  u p p e r  p a r t  
o f  t h e  b a n k  o v e r  a l l  e x c e p t  t h e  e x t r e m e  s o u t h e r n  p a r t  o f  
t h e  e r o d e d  r i d g e .  An u p p e r  lo a m  w i t h  f e w  s t o n e s  o v e r -  
l y i n g  a  b o u l d e r y  o r  p e b b l y  l a y e r  u s u a l l y  w i t h  a loa m  
m a t r i x  w as e v e r y w h e r e  o b v i o u s ,  e x c e p t  a t  t h e  e x t r e m e  
n o r t h e r n  e n d  o f  t h e  e x p o s u r e ,  w h e r e  t h e  lo a m  ( w i t h  
o c c a s i o n a l  r o u n d e d  p e b b l e s  up t o  k  i n s .  d i a m e t e r )  w a s  
s e e n  r e s t i n g  on  a c l a y e y  b e n c h  ( w i t h  o r g a n i c  i n c l u s i o n s )  
a t  r i v e r  l e v e l .  A f e w  y a r d s  d o w n s tr e a m , b e h i n d  t h e  m a ss  
o f  dumped b o u l d e r s ,  s m a l l e r ,  u s u a l l y  w e l l - r o u n d e d  b o u l d e r s ,  
r o u g h l y  s o r t e d ,  c o u l d  b e  s e e n  i n  a m a t r i x  o f  lo a m ,  o u t ­
c r o p p i n g  on a  n e a r - v e r t i c a l  f a c e .  T h i s  a p p e a r e d  t o  b e  
t h e  b e g i n n i n g  o f  t h e  l o w e r  s t o n y  z o n e .  I n  t h e  c e n t r e  o f
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the  exposure, the  bed of b o u ld e rs  noted in  1953 was 
s t i l l  e v id e n t ,  below which was a poo rly  s o r te d  bed of 
gravel*  This v/as the  a rea  in  which the face  had been 
c leaned  back and measured in  1958, a lthough  th e re  was no 
evidence of t h i s ,  due to  the  e ro s io n  which had occurred  in  
the in te rv e n in g  p e r io d .  To the  sou th  of t h i s ,  l i t t l e  of 
the  m a te r ia l  which had slumped from the face  had been 
removed by the  r i v e r ,  so th a t  exposures were po o r. The 
loam appeared to  be extrem ely stony  in  i t s  lower la y e r s ,  
and poorly' rounded s to n e s ,  many of e r r a t i c  o r ig in  were 
e s p e c ia l ly  n o t i c e a b le ,  a l though  a h igh  p ro p o r t io n  of v /e ll-  
r o l l e d  pebb les  rem ained.
The low est s e c t io n  of the  face  was concealed  by the
m a te r ia l  slumped from the to p ,  ex cep t,  as p re v io u s ly  no ted ,
in  the  extreme n o r th  of the exposu re . The p e a t  l a y e r ,
v/hich changed l a t e r a l l y  in to  a c layey organic  l a y e r ,  or
in to  tim ber in  a c lay  bed, co u ld , however, be t r a c e d  alm ost
everywhere a t  w ater l e v e l ,  as the  slumped load had g e n e ra l ly
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been washed away from i t s  le a d in g  edge. E ro s io n  had, 
however, c o n s id e rab ly  reduced the  w id th  of the bench, 
a lthough  re c e s s io n  of the  bank behind  had been r e ta rd e d  by 
the dump of b o u ld e rs .
+ P la t e  26.
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ORIGIN.
The l i m i t a t i o n s  o f  t h e  o u i e k  e x a m i n a t i o n  and  p o l l e n  
c o u n t  o f  t h e  p e a t  c a r r i e d  o u t  b y  S t r a h a n  a r e  a d m i t t e d .
I t  i s  q u i t e  i m p o s s i b l e  t o  a s s i g n  t h e  p e a t  t o  a  d e f i n i t e  
z o n e  on t h e  b a s i s  o f  s u c h  e v i d e n c e ,  and  i t  i s  u n f o r t u n a t e  
t h a t  i t  h a s  n o t  p r o v e d  p o s s i b l e  t o  g e t  a  d e t a i l e d  a n a l y s i s
c
o f  t h e  d e p o s i t  c a r r i e d  o u t  s i n c e .  G trc jh a n ’ s  o b s e r v a t i o n s  
c o n c e r n i n g  t h e  g e n e r a l  c h a r a c t e r  o f  t h e  v e g e t a t i o n  a t  t h e  
t im e  o f  f o r m a t i o n  m ay , h o w e v e r ,  b e  a c c e p t e d ,  an d  t h e  p e a t  
w o u ld  seem  t o  r e l a t e  e i t h e r  t o  t h e  l a s t  I n t e r g l a c i a l  
( i p s w i c h i a n )  o r  t o  t h e  p o s t - g l a c i a l .  The c h a r a c t e r  o f  
t h e  o v e r l y i n g  d e p o s i t s  i s  t h e r e f o r e  s i g n i f i c a n t .
The d e p o s i t s  a b o v e  t h e  o r g a n i c  l a y e r  c a n n o t  w i t h  
c e r t a i n t y  b e  d e s c r i b e d  a s  a l l u v i u m  o r  g l a c i a l  d r i f t .  
P o s s i b l e  o r i g i n s  a r e  c o n s i d e r e d  b e l o w :
! •  R i v e r i n e  a g g r a d a t i o n  ( a l l u v i u m ) .  W h i l s t  t h e  lo a m y  
m a t e r i a l  a t  t h e  t o p  o f  t h e  p r o f i l e  i s  c o m p a r a b le  w i t h  
t h a t  e x p o s e d  i n  r i v e r  b a n k  s e c t i o n s  e l s e w h e r e ,  t h e  i n ­
c l u s i o n  o f  s u c h  l a r g e  g r a d e  m a t e r i a l  s o  h i g h  i n  t h e  p r o f i l e  
i s  u n u s u a l ,  a s  t o o  i s  t h e  d o m i n a n t l y  s u b - a n g u l a r  s h a p e .
T h i s  c o u l d  b e  e x p l a i n e d  b y  s u p p o s i n g  t h a t  t h e y  w e r e  d e r i v e d  
fro m  t h e  e r o s i o n  o f  n e a r b y  d r i f t  d e p o s i t s .  The c l a y s  i n  
t h e  l o v /e r  p a r t  o f  t h e  p r o f i l e  a r e  a l s o  u n u s u a l ,  t h o u g h  i t
i s  conceivable  t h a t  they  might have accum ulated as the 
r e s u l t  of s i l t  d e p o s i t io n  from r e l a t i v e l y  s t i l l  w a te r ,  
perhaps in  a hollow w e ll  removed from the r iv e r*
2* G la c ia l  deposition*  The r e l a t io n s h ip  of the  end 
o f the  d r i f t  r id g e  v/ith  the r i v e r  bank i s  no t c l e a r  due 
to  the  workings which have d is tu rb e d  the end of the  r id g e .  
There i s  no doubt t h a t  when mapped by O ff ic e rs  of the 
G eo log ica l Survey towards the end o f the l a s t  c e n tu ry ,  
th e re  was a narrow s t r i p  of a lluv ium  between the  end o f  
the  r id g e  and the  r i v e r  bank. In  the  time t h a t  has 
e la p se d  i t  i s  p o s s ib le  th a t  e ro s io n  by the r i v e r  on the 
bend, proved by the  undermining of the  former h o t e l ,
150 yards  upstream , has removed most of the  a l l u v i a l  
m a te r ia l ,  exposing  the  end of the  r id g e .  I f  so , the 
clayey  zone capped by the b o u ld e r  l a y e r  might be the 
b u r ie d  end of the r id g e ,  w h i ls t  the loarqy d e p o s i t  n ea r  
the  su rface  i s  the  remnant of the  a l l u v i a l  d e p o s i t .  The 
way in  which the  b o u ld e r  la y e r  d e c l in e s  in  h e ig h t  up and 
downstream away from the p r o f i l e  su p p o rts  t h i s  su g g e s t io n ,  
as i t  seems to  p a r a l l e l  the  supposed su rface  form of the 
b u r ie d  r id g e .  F u r th e r ,  i f  th e re  were no r iv e rw ard  con­
t in u a t io n  of the r id g e  i t  must e i t h e r  have te rm in a ted  very  
a b ru p t ly ,  or have been trimmed by the  r i v e r .  There i s
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c e r t a in ly  no evidence of the  l a t t e r .
3# S o l i f l u c t i o n  was co ns idered  as a p o s s ib le  mechanism 
by which a d e p o s i t  of p o s s ib ly  g l a c i a l  o r ig in  could over­
l i e  a p o s t - g l a c i a l  p e a t .  This would seern to  be ru le d  
out by the  low -ly ing  n a tu re  of the su rround ing  area*
U* Human in te r f e r e n c e .  I t  i s  p o s s ib le ,  though u n l ik e ly ,  
th a t  the  o v e r ly in g  d e p o s i ts  were dumped th e re  during  the 
working of the  p i t .  T his p re -supposes  t h a t  th e re  was
no th ing  th e re  p re v io u s ly ,  and i t  i s  then n ecessa ry  to
ex p la in  the  s u rv iv a l  of the  o rgan ic  l a y e r .  F u r th e r ,  
dumping would probably  have produced bedding in c l in e d  
r iv e rw ard s , w h i ls t  in  f a c t  the  bedding , where apparen t 
i s  n ea r  h o r iz o n ta l .
The w r i t e r  i s  in c l in e d  to  the view t h a t  the  toe o f  
the r id g e  i s  b e ing  uncovered, the su rface  loam being  the 
remnant o f  a r iv e r in e  d e p o s i t ,  the o rgan ic  l a y e r  p re ­
d a t in g  the form ation  of the  r id g e .  I f  so , the  ice  which 
formed the r id g e  seems to  have advanced a c ro s s  an a rea  of 
damp woodland, to p p lin g  the  t r e e s  as i t  d id  so . A gainst 
t h i s  one must weigh the  r e l a t i v e l y  f r e s h  c o n d i t io n  of the  
o rgan ic  la y e r  -  e s p e c ia l ly  the v/ood -  which would be
unusual in  an i n t e r g l a c i a l  d e p o s i t .  I f ,  however, the
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o v erly in g  m a te r ia l  i s  of e n t i r e l y  r iv e r i n e  o r ig in ,  the  
t r e e s  must have been growing in  a marshy hollow w e ll  
below the contemporary f lo o d  p la in  l e v e l  ( fo r  t e r r a c e  
remnants in  the Brynderwn a rea  to  the  so u th  suggest th a t  
the r i v e r  l e v e l  in  t h i s  s e c t io n  of the  v a l le y  has been 
p ro g re s s iv e ly  f a l l i n g  in  p o s t - g l a c i a l  tim es)*
Although no c l e a r  conclusion  may be drawn, i t  was 
f e l t  t h a t  i t  was n e c e ssa ry  to  reco rd  the  p resence  o f an 
o rgan ic  d e p o s i t ,  and to  co n s id e r  some of the  p o s s ib le  
im p l ic a t io n s .  The m a tte r  should be re so lv e d ,  and t h i s  
can only be done by d a t in g  the o rgan ic  d e p o s i t ,  e i t h e r  
by d e t a i l e d  p o l le n  a n a ly s i s ,  or by rad iocarbon  techniques* 
This snould  be done soon, as th e re  i s  a danger t h a t  r i v e r  
e ro s io n  might remove the  d e p o s it  com plete ly  in  the  f u tu r e .
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A) PKNDIX I I I*
T i l l  Composition.
In  o rd e r  to  determ ine whether th e re  was any 
s i g n i f i c a n t  v a r ia t io n  in  the  com position o f  the  t i l l  
th roughout th e  a rea  under s tu d y ,  a number o f  t i l l  
samples were su b je c te d  to  g ra in  s iz e  a n a ly s i s  in  the  
la b o ra to ry .  The samples were taken  from th e  fo llo w ­
ing  l o c a l i t i e s  shown in  f i g .  46) :
1# L la n s a n tf f ra e d  Church: road  c u t t i n g  (123234).
2. F f o r c s t  C o a lp i t .  M orainic d e p o s i t  b e in g  
undercu t by r i v e r  (281207)•
3# G ilw ern. Few housing  s i t e  a t  Kennel Wood
(248154).
4 .  S a leyard  (Clydaoh V a l l e y ) : ro ad s id e  c u t t in g  
(231137).
5. Capel Ed, P en p e llen i*  New housing  s i t e  
(324050) .
6# T reg a re : a c t iv e  g ra v e l  p i t  (409104)*
7* G lashury : road s id e  c u t t in g  on so u th  s id e  o f  
r i v e r  (179388).
No. 6 i s  no t from a t i l l ,  bu t from a f l u v i o - g l a c i a l  
d e p o s i t  sampled f o r  com parison, w h i ls t  No. 7 i s  a t i l l
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sample froin th e  Wye V a lle y .  T his  was taken  to  
compare the  t i l l  com position  o f  th e  two g l a c i e r s ,  
in  view of the  t a o t  t h a t  th e  \7ye g l a c i e r  o r ig in a te d  
in  an a re a  o f  predom inantly  S i l u r i a n  and O rdovician  
ro ck , whereas l i t t l e  ic e  from th e se  a re a s  jo in e d  the  
Usk g l a c i e r ,  and probably  f o r  r e l a t i v e l y  s h o r t  p e r io d s .
The samples b o  c o l le c te d  were su b je c te d  to  g r a in -  
s iz e  a n a ly s i s ,  a techn ique  no ted  in  F l i n t  (1957* p#112 
and 116) and d iscu ssed  in  d e t a i l  in  Krumbein and P e t t i -  
john (1938)* Samples were c o l le c te d  in  1 cwt. p l a s t i c  
bags . Care was taken in  the  c o l l e c t io n  o f th e  samples 
to  o b ta in  unweatherad m a te r ia l  which had no t been sub­
je c te d  to  s ig n i f i c a n t  wash. Recent ex c a v a tio n s  were 
th e re fo re  found to  be most s u i t a b le  f o r  t h i s  p u rp o se , 
and the  d i s t r i b u t i o n  o f  samples shown in  f i g .  U6 i s  no t 
id e a l ,  b u t r e f l e c t s  a v a i l a b i l i t y  o f  s u i t a b l e  ex p o su res . 
PevertheleBB, the  s i t e s  were chosen w ith  the o b je c t  o f  
re v e a l in g  whether t r i b u t a r y  ic e  tongues from v a ry in g  
source© were s i g n i f i c a n t l y  d i f f e r e n t  in  t h e i r  g r a in -  
s iz e  d i s t r i b u t i o n .  Sample 1 (L la n sa n tf f ra e d )  was con­
s id e re d  r e p r e s e n ta t iv e  o f the  upper Usk t i l l s  b e fo re  i t  
had re c e iv e d  any ice  from th e  C o a l f ie ld .  Sample 2 
(F fo re s t  C o a lp i t)  should  r e v e a l  th e  n a tu re  o f  th e
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so u th e rn  p a r t  o f  the Block M ountains, a l th o u g h  t h i s  
has p robab ly  been mixed w ith  t i l l  c a r r i e d  from the  
main U sk  v a l le y  over the low d iv id e  a t  B e l l fo u n ta in  
by a d i f f l u e n t  ioe  tongue- Sample 3 (Gilwern) in  
o f  a t i l l  in  th e  main Usk v a l le y  a f t e r  th e  confluence  
o f ic e  from C o a lf ie ld  so u rces  ^via the  G vm m on  and 
Clydach v a l l e y s ) ,  w h i l s t  Sample h  from th e  Clydach 
V a lley  was fudged to  be ty p i c a l  o f  a t i l l  d e p o s i t  from 
one o f  th e  ic e  tongues d e s c e n d in g  in to  th e  Usk v a l le y  
from th e  C o a l f ie ld  rim# F i n a l l y ,  Sample 5 was tak en  
to  be r e p r e s e n ta t iv e  o f  th e  t i l l  n ea r  th e  margin o f  
the  1 Newer D rif t*  ice  s h e e t ,  as d e l im ite d  on th e  Geo­
lo g ic a l  Survey One-inch maps#
In  th e  la b o ra to ry ,  w ith  th e  a id  o f an au tom atic  
shaking  m achine, the  samples were passed  th rough  a 
s ta n d a rd  bank o f  s ie v e s  which so r te d  them in to  th e  
v a r io u s  g ra in  s iz e s -  These amounts were weighed 
and ex p ressed  an p e rcen tag es  o f the  whole* Any 
organic  In c lu s io n s  were am oved . The s ie v e s  used 
were o f the  B r i t i s h  S tandard  p a t t e r n  (see Table 16 )• 
M a te r ia l  which d id  n o t p a ss  th rough  the  s ie v e  w ith  the  
l a r g e s t  opening (TTo* 8 , 2#057 mm* mesh) -  g ra n u le s  and 
l a r g e r  m a te r ia l )  was n o t su b je c te d  to  f u r th e r  trea tm en t*
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T h e fo llow ing  Table shows the  s iz e  r e l a t i o n ­
s h i p s  of t h e  s i e v e 8 u s e d  t o  the s t a n d a r d  Wentworth
g r a d s  s c a l e  o f  s e d i s n e n t a r y  a n a l y s e s .
TABLE 16 .
DHIFT ANALYSIS t
S i e v e s  used and s iz e  c l a s s i f i c a t i o n .
4
B .8 . S ize  mesh 2 Phi S ize
Sieve No. (mm.) sc a le s c a l e Category
8 2.057 2.00 -1 .0 0 Granule A l a r g e r
10 1.676 1.68 -0 .7 5
12 1.405 1.41 -0 .5 0
14 1.204 1 .19 -0 .2 5 Very Coarse Sand
16 1.003 1.00 -0 .0 0
10 0.853 0.841 +0.25
22 0.669 0 .7 0 7 +0 .5 0 Coarse Sand
25 0.599 0 .5 9 5 1-0.75
30 0 .5 0 0 0 .5 0 0 +1.00
36 0.422 0 .4 2 0 + 1.25
0.353 0.354 + 1 .50
52 0.295 0.297 +1.75 M edium S a n d
60 0.251 0.250 + 2.00
72 0.211 0.210 + 2.25
85 0.178 0.177 + 2 .50
100 0.152 0 .149 +2.75 P i n e  S a n d
120 0.124 0.125 +3.00
150 0.103 0.105 + 3 .25
170 0.089 0.088 +3.50 Very f in e  S a n d
200 0.076 0.074 + 3.75
240 0.064 0.062 +4 .0 0
240 S i l t  & c la y
-  4 7 4  -
The p ro p o r t io n  o f g ran u le s  and l a r g e r  m a te r ia l  
to  the r e s t  i s  shown in  Tahle 17.
TABLE 17 -
PROPORTION OF GltANULE & LARGER
•SIZE MATERIAL 'WITHIN EACH SAMPLE
S a m p le No. 8 Sieve P ro p o r t io n
No. W t. of sample (W t .) *
1 57.31+ K g. 12.98 Kg. 18.1+5
2 56.83 16.1+8 22.1+7
3 56.71 11.72 20.92
k 53.74 15.61+ 29.1+8
5 80.60 6.19 7 .77
6 62.25 1+.53 7.31+
7 69.73 H+.31+ 20.81+
I t  w i l l  be noted  th a t  the  low est p ro p o r t io n s  of such 
la rg e  grade m a te r ia l  occur in the  two samples taken  
n ea r  the margin o f  the  ’Newer D r i f t ’ ice  lobe in  the  
Vale o f  Gwent (Nos. 5 and 6 ) .
R e la t iv e  p ro p o r t io n s  of m a te r ia l  o f  l e s s  than  
g ranu le  s iz e  i s  shown by means o f  cum ulative p e rcen tag e  
curves ( f i g s .  k7  - 4 8 ; .  Curves f o r  a l l  the  Usk v a l le y  
samples are  p lo t t e d  in  f i g .  k 7 • This in d ic a te s  a f a i r l y  
even d i s t r i b u t i o n  o f g ra in  s iz e  w ith in  th e  t i l l  sam ples,
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and no g r e a t  v a r i a t i o n  between the in d iv id u a l  samples*
By c o n t r a s t  the  T regare sample (6) shows markedly the  
e f f e c t  o f  s o r t in g ,  b e in g  composed predom inantly  o f  
medium and f in e  sand, w ith  a minimum adm ixture o f 
s i l t s ,  c la y s  and coarse  sands#
The broad s i m i l a r i t y  between the  Usk t i l l  samples 
was expected  in  view o f  the  e x te n t  o f  the ou tc rop  o f  
r e l a t i v e l y  uniform  d iv i s io n s  o f  the ( Id  Red Sandstone 
in  the  K iddle and Upper Uok# C e r ta in  c o n t r a s t s  a r e ,  
however, e v id e n t :  the  L la n s a n tf f r a e d  sample (1) shows 
the  h ig h e s t  p ro p o r t io n  o f  s i l t s  and c l a y s ,  which i s  
p o s s ib ly  a r e f l e c t i o n  o f  trie e x te n t  o f the  low er Old 
Red Sandstone outcrop (predom inantly  m arls)  in  the  
upper Usk* In  c o n t r a s t ,  sample k  (S a ley a rd , Clydach 
V a lley )  shows the  h ig h e s t  p ro p o r t io n  o f  coarse  and v e ry  
coarse  sands which accords w ith  the  p ro x im ity  o f  t h i s  
sample to  ou tcrops o f  r e s i s t a n t  C arbon ife rous  rocks -  
the  M il ls to n e  G r i t  in  p a r t i c u l a r  -  in  the n o r th - e a s t e r n  
c o m e r  o f  the  C o a lf ie ld *  Sample 3, r e f l e c t i n g  a d d i t io n  
of t h i s  c o a r s e r ,  C o a l f ie ld -d e r iv e d  m a te r i a l ,  shows a 
h igh  p ro p o r t io n  o f co arse  and a low p ro p o r t io n  o f  the  
f i n e r  grade m a te ria l*  The F f o r e s t  C o a lp i t  sample ( 2 )  
has a low er coarse  p ro p o r t io n ,  but i t  s im i la r ly  has a
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low f r a c t i o n  o f  f in e  sands* F in a l ly ,  in  sample 5 
we note  t h a t  the  p ro p o r t io n  o f  very  f in e  m a te r ia l  
i s  onoe aga in  r i s i n g ,  a l though  the f a b r ic  has n o t 
achieved the  f in e n e s s  of g ra in  so n o t ic e a b le  in  
sample ! •  I t  would ap p ea r , th e r e fo r e ,  a l th o u g h  
th e  sample i s  too  sm all and the  v a r i a t io n  between 
samples too  s l i g h t  to  be any more p o s i t i v e ,  t h a t  
the  t i l l  f a b r i c  in  the Usk v a l l e y ,  which i s  p a r t i c ­
u la r ly  f in e  a t  L la n s a n tf f r a e d ,  becomes l e s s  so wlien 
t ra c e d  down v a l l e y ,  due to  the  a d d i t io n  o f  c o a r s e r  
g ra in ed  t i l l ,  oome from the  Block M ountains, b u t 
e s p e c ia l ly  from the  C o a l f ie ld .  The Clydach appears  
to  have been the  main i c e - c o r r id o r  from the  C o a l f ie ld  
in to  the  Usk v a l l e y ,  and in c re a s in g  d is ta n c e  from t h i s  
confluence i s  marked by the  in c re a s in g  p ro p o r t io n  o f  
f in e  g ra in e d  e lem ents in  th e  t i l l *
T his  co n c lu s io n  i s  a l s o  su p p o rted , to  some e x te n t ,  
by tho f ig u r e s  shown in  Table 17 • As e x p ec ted , the  
S a leyard  sample (k )  shows the  h ig h e s t  c o n te n t o f  very  
coarse  m a te r i a l ,  w h i ls t  samples 2 and 3 show s im i l a r l y  
h igh  amounts* Sample 5 shows, as would be e x p e c te d , a 
low co n ten t o f coarse  g ra in e d  m a te r ia l ,  b u t  t h i s  i s  
r e l a t i v e l y  h igh  in  the case o f  sample 1 , which i s  thus
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the  moot c o n t ra s te d  o f  a l l  sam ples, showing a h ig h  
p ro p o r t io n  of the  c o a r s e s t  and f i n e s t  m a te r ia l  w ith  
minimum q u a n t i t i e s  o f  the  in te rv e n in g  grades*
The curve f o r  the  Wye v a l le y  t i l l  sample taken  
a t  O lasbury i s  shown in  f ig*  48* T his  r e v e a ls  a 
co arse  and medium sand p ro p o r t io n  h ig h e r  than the  
average fo r  the Usk t i l l s  taken  as a whole, b u t  o f  
g r e a t  i n t e r e s t  i s  the  f a c t  th a t  the  curve i s  alm ost
i d e n t i c a l  w ith  t h a t  c o n s tru c te d  f o r  the  Oilwern
sample (No* 3)* The Oilwern curve i s  shown as an 
o v e r la y ,  f a c i l i t a t i n g  comparison. The form o f  th e se  
two ourvos would appear too  c lo s e ly  s im i la r  to  be 
c o in c id e n ta l ,  and t h i s  s t ro n g ly  su g g es ts  th a t  the  t i l l  
in  th e se  two w idely  d i f f e r i n g  l o c a l i t i e s  was d e r iv e d  
from the  same so u rc e ,  n o tw ith s ta n d in g  th e  comment made 
on the Oilwern t i l l  sample above in  r e l a t i o n  to  th e  Usk
t i l l s  only* In  C hapter 7 the case f o r  a d i f f l u e n t  ice
tongue i n i t i a t i n g  the  p re s e n t  course of the  Middle Usk 
was s ta te d *  P re s su re  o f  ice  from the  Upper wye cou ld  
have r e s u l t e d  in  Wye ic e  c ro s s in g  th e  L langorse B usin , 
and p a s s in g  in to  the  Lower Usk v ia  th e  L la n d d e t t i  Gorge 
(o r l e s s  p robab ly  v ia  the  Bwloh p ass  o r  down the  Sorgwrn 
v a l l e y ) .  Sample 1 (L la n sa n tf f ra e d )  would then  be
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c o n s i d e r e d  t o  b© ’pure* upper U s k  i c e ,  uncontam inated 
by ry e  m a te r i a l ,  i t  b e in g  f o u n d  on the so u th  a id e  o f  
A l l t  y r  E s g a i r ,  which i s  markedly ice-sm oothed , 
p o s s ib ly  as  a r e s u l t  o f  i t s  lo c a t io n  between two ic e  
s tre a m s, one moving from the  upper Usk, and the  o th e r  
from th e  L langorse B as in .
F u r th e r  support f o r  t h i s  su g g es tio n  may be 
o b t a i n e d  i f  the  cum ulative r e s u l t s  f o r  the  Wye t i l l  
(!!o. 7) and the  L la n s a n tf f r a e d  (Upper Usk, 1) t i l l s  
a re  averaged , a n d  p l o t t e d  (fig* 48A). This d e r iv e d  
curve i s  rem arkably s im i l a r  to  the  Capel Ed* cumu­
l a t i v e  curve (5 ) ,  shown here  as an o v e r la y . Capel Ed
l i e s  w ith in  the  1 Newer D r i f t 1 lobe o f the  Vale o f
Gwent, and i f  rye  ic e  c o n tr ib u te d  s u b s t a n t i a l l y  to  the  
U s k  G l a c i e r ,  could  be expected  to  r e v e a l  t i l l  c h a r a c te r ­
i s t i c : !  r e f l e c t i n g  th e se  two d iv e rse  so u rc e s .  The
correspondence of th e se  two curves would again  appear
to  be too  c lo se  to  be c o in c id e n ta l ,  and adds w eigh t to  
the  c a s e  fo r  a s i g n i f i c a n t  wye ice  c o n t r ib u t io n  to  the  
g l a c i e r  in  the Middle Usk.
T h is  i n t e r p r e t a t i o n  does n o t ,  u n fo r tu n a te ly ,  f in d  
support from the o th e r  l i n e s  o f  in q u iry  c a t  out in  the
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main body of t h i s  the B is:
1. A lthough the  L la n d d c t t i  gorge s e c t io n  o f  the  
Usk v a l le y  i s  reg a rd ed  as l a r g e ly  the p roduct o f  a 
tiansflufirit ic e  tongue p a ss in g  a c ro ss  the form er w a te r­
shed due to  the  b u ild -u p  o f  ic e  in  the  L langorse  
lowland (Chapter 7 ,  pp* 112-27) , the  upper Usk ic e  l a  
considered  to  be by f a r  the  more s i g n i f i c a n t ,  in  view 
o f the deeply  eroded form o f  th e  Usk v a l le y  between 
Brecon and L la n d d e tt i*  There i s  no c l e a r  e r o s io n a l  
ev idence of a p e r s i s t e n t  movement o f  ice  a c ro ss  the  
L langorse Lowland, and in to  the  Usk, the only co l which 
might have fu n c tio n ed  in  t h i s  way (a t  Bwlch) b e in g  
shallow  compared w ith  the d ep th  o f  the main trench*
2* The L l a n g o r s e  L o w la n d  i n  g e n e r a l  sh o w s  no s i g n i ­
f i c a n t  d r i f t  t o p o g r a p h y ,  a l t h o u g h  d r i f t  f o r m s  r e s u l t i n g  
fr o m  an  o v e r s p i l l  o f  i c e  fr o m  t h e  m a in  Wye g l a c i e r  a t  
L ly o w c n  a r e  e a s i l y  t r a c e d  i n  t h e  P u l a s  v a l l e y  e a s t  o f  
L l a n f i l o ,  e n d  i n  t h e  L l y n f i  v a l l e y  d o w n s tr e a m  o f  
T a l g a r t h  ( A p p e n d ix  v ) .  F o r  t h i s  r e a s o n ,  i t  i s  c o n ­
s i d e r e d  t h a t  t h e  g l a c i a l  e p i s o d e  w h i c h  i s  m a rk ed  b y  
t h e  a b u n d a n t  d r i f t  form© o f  t h e  Wye a n d  Usk w a s  
e s B e n t i a l l y  a  v a l l o y  g l a c i a t i o n ,  a t  w h ic h  t im e  the
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Llangorse Lowland fowned an u n g la c ia te d  enclave*
The c u t t in g  of th e  d i f f l u e n t  ro u te  i s  co n s id e red  
to  p re -d a te  t h i s  e p iso d e , and i s  l i k e l y  to  have 
been se p a ra te d  from i t  by an in t e r g la c i a l*  I t  i s  
th e re fo re  h ig h ly  u n l ik e ly ,  oven i f  the  Wye ic e  d id  
make a s i g n i f i c a n t  c o n tr ib u t io n  to  the  d i f f l u e n t  
tongue, th a t  e x te n s iv e  d r i f t  r e l a t e d  to  t h i s  e a r ly  
ep isode would remain w ith in  the  Usk valley*
Tiiio i s  a problem re q u i r in g  f u r th e r  i n v e s t i ­
gation* The form of curves 7 and 3, and o f a v e r ­
aged curve 7 and 1 w ith  5 a re  too s im i la r  to be 
coincidental, and yet a d i r e c t  r e l a t io n s h ip  would 
seem to  be denied  by o th e r  l i n e s  o f  in v e s t ig a t io n *  
The number o f  samples taken f o r  a n a ly s is  c l e a r l y  
needs to be in c re a se d ,  w h i ls t  the  L langorse Lowland 
i t s e l f ,  a c r i t i c a l  a re a  in  t h i s  r e s p e c t ,  m e r i ts  
d e t a i l e d  exam ination  o f i t s  landfo ras*
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APPENDIX IV
SOURCES OF IIIFCRI.IATIQN: SUB-DRIFT SURFACE AID 
SUPERFICIAL DEPOSITS II THE LOWER USK VALLEY*
1. LLANWERN AREA.
S i te  in v e s t ig a t io n s  fo r  the proposed Spencer Works, 
Llanwern, nea r  Newport. The Cem entation C c k  L t d . ,
S o i l  Mechanics S e c t io n ,  n .d .  Report made a v a i la b le  
by co u rte sy  of M essrs . R ichard Thomas and Baldv/in, L t d . ,  
Spencer Works, Llanv/ern, Newport.
2. USKMOUTH.
Report on s i t e  in v e s t ig a t io n  fo r  the  Uskmouth 
g e n e ra t in g  S ta t io n ,  Newport, Mon. M essrs. L.G.
Mouchel S' P a r tn e r s  and S o i l  Mechanics L t d . ,  Dec. 1947• 
Report on s i t e  in v e s t ig a t io n  a t  the  Uskmouth Power 
S ta t io n .  G enera ting  S ta t io n  B. Le G ra n d -S u tc l i f fe  
& G e ll  L t d . ,  fo r  L.G. Mouchel <?« P a r tn e r s  L td . ,
August, 1957*
R eports  made a v a i la b le  by the C e n tra l  E l e c t r i c i t y  
G enera ting  Board (Midlands P r o je c t  Group).
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NEWPORT BY-PASS ROUTE.
S i te  I n v e s t ig a t io n  a t  Newport By-Pass -  
P re lim in a ry  Report* S o i l  Mechanics L t d . ,  f o r  
S i r  Gwen W illiam s & P a r tn e r s .  J u ly ,  19U6. Also 
second r e p o r t ,  19^7*
S o i l  Survey fo r  the proposed Newport B y-Pass, 
Monmouthshire. G.K.N. Reinforcem ents L t d . ,  S o i l  
Mechanics D e p t. ,  f o r  S i r  Owen W illiam s & P a r tn e r s .  
August, 1961 (In c lu d es  a geophysica l Survey by 
Messrs# Le Grand Adeco L td .)  R eports made a v a i la b le  
by co u r te sy  of S i r  Owen W illiam s & P a r tn e r s  
(C onsu lting  E n g in e e rs ) .
GEORGE STREET BRIDGE.
R eports on s i t e  in v e s t ig a t io n s  fo r  proposed 
b r id g e  over the  R iver Usk a t  Newport, Mon. George
Wimpey & Co. L td . ,  F ebruary  and November, 1961. 
R eports made a v a i la b le  by M ott, Hay and Anderson, 
C onsu lting  E n g in eers .
DOCKS AREA.
Borehole da ta  of vary ing  age made a v a i la b le  by the  
B r i t i s h  T ranspo rt Docks Board, South Wales Docks.
Recent r e p o r ts  used in c lu d e :
B ite  in v e s t ig a t io n  f o r  the  r e c o n s t ru c t io n  of the  
west s id e  o f  Docks Passage between N orth and South 
Docks, Newport5 Monmouthshire* S o i l  Mechanics Ltd# 
Jan# 1953* Report  on s i t e  in v e s t i g a t ion  f o r a
r n m m m m i■ ■■ n ^ i ^  v J W w n # — »  .x « i  .■■■ m
proposed dry dock a t  the  Alexandra Docksf Newport# 
George Wimpey & Co. L t d . ,  f o r  C#H# B a i le y ,  L t d . ,
Oct. 1955*
OTHER AREAS WITHIN THE BOROUGH (MAINLY EAST BANK 
OP USK#)
Report on an in v e s t ig a t io n  o f ground c o n d i t io n s  f o r  
the  new Main Drainage Scheme, Newport, f o r  the  County 
Borough of Newport. The Cementation Co. L td . ,
S o i l  Mechanics S e c t io n ,  F ebruary , 1963* Report 
made a v a i la b le  by the  County Borough of Newport’ s 
E ng ineering  Dept.
CHANNEL OFF USKMOUTH.
Proposed dredging of the  en tran ce  channel to  the  Docks 
a t  Newport, Monmouth. Report on s i t e  in v e s t i g a t io n .
i #■'.  m m - m m m J m m r n m m m m m m m t m m m m  i * nMfc n ■ m m mmmm m ■ —■ .■■■ — . . j  i . , 1N11.  ■■■ m  —i I n #  m —
George Wimpey &, Co. L t d . ,  f o r  the  B r i t i s h  T ran sp o r t  
Commission. August, 1962.
8# USK VALLEY AT BUXMORE AND LLANGIBBY, APON LWYD 
VALLEY AT POHTHIR.
R esu lts  o f b o r in g s  c a r r i e d  out by Cem entation 
Company L td* , f o r  the Newport and South Monmouth­
s h i r e  Water Board.
9. USK VALLEY SOUTH OF ABERGAVENNY
S o i l  Survey f o r  the  Heads of the  V a lley s  Road*
S ec tion  1, Brynmawr to  Abergavenny. Borehole 19» 
In fo rm ation  by co u rte sy  of Messrs* Rendel, Palm er 
and T r i t t o n ,  C onsu lting  Engineers*
10* EBBW VALLEY, NORTH-WEST OF ROCBSRSTONE.
Report on s i t e  in v e s t ig a t io n  fo r  the proposed 
power s t a t i o n  a t  R ogerstone, Monmouth* George 
Wimpey & Co* L td*, Sept* 1955* Report made a v a i la b le  
by the C e n tra l  E l e c t r i c i t y  G enerating  Board (Midlands 
P ro je c t  Group).
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APPENDIX V
GLACIAL MORPHOLOGY OF THE WYE VALLEY 
BETWEEN LLYSWEN AND HAY-ON-WYE.
1. GENERAL.
For p a r t  o f  the time th a t  the  f i e l d  work f o r  t h i s  
t h e s i s  was be ing  c a r r ie d  o u t ,  the  w r i t e r  l iv e d  a t  
Glasbury in  th e  v a l le y  of the  Wye, which i s  a d ja c e n t to  
th a t  o f  the  Usk. The sm all p a r t  of the  Wye v a l le y  
between Llyswen and Hay-on-Wye ( f i g .  50 ) was mapped 
us ing  the  same tech n iq u es  as were employed in  th e  Usk, 
to  compare the  e f f i c i e n c y  o f  the  two v a l le y s  as o u t l e t s  
fo r  th e  Welsh ic e  push ing  eastw ard  the  lowlands of the 
b o rd e r la n d .
Between Llyswen and Hay-on-Wye, th e  Wye tu rn s  from 
i t s  form er s o u th - e a s te r ly  course through the  narrow 
v a l le y  below B u i l th  to  flow in  a n o r th - e a s t e r ly  d i r e c t io n .  
A f te r  b e in g  t i g h t l y  confined  w ith in  a n a rro w -flo o red  
v a l le y ,  and having a r e l a t i v e l y  s teep  g r a d ie n t ,  the  r i v e r  
now e n te r s  a much b ro a d e r  s e c t io n  of i t s  v a l l e y .
Meanders a re  w e ll developed (see f i g .  50 ) and numerous
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mort lakes provide evidence of recent changes in the
river trace. The decrease in the river gradient is
the probable cause of tne extensive gravel spreads about
Glasbury. V ith this is associated (Leopold, Wolman &
Miller, 196h, h57) a tendency towards braiding by the 
+ye. Valley sides remain steep, rising in the south 
to the fine north-facing scarp of the Black Mountains, 
and in the north to the moorlands of south Radnorshire.
As pointed out long ago by Mackinder (190?), this reach 
of the lye appears to be strike controlled and of sub­
sequent origin. It is joined from the south by six 
obsequents, rising on the Black Mountain scarp, and 
following sub-parallel courses to the river.
Tributaries from the north arc relatively insignificant, 
the most important being those tributary to the vye at 
Glaebury and kaeoyronen (Cilkeney Dingle), and the Clyro 
Brook.
2. GEOLOGY.
The only published large scale geological map of 
thin area is the Old Scries, tme-Inch sheet (Talgarth 
h? TIE) of 18h5, which is of limited value. Fortunately 
in 1936, the Rev. L.S. ? 1 Jaw included in an unpublished 
M.a . thesis on the Black Mountains (::*Caw, 1936), a brief
+ See P l a t e  34*
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s k e t c h  o f  t h e  g e o l o g y *  T h i s  r e m a i n s  t o d a y  t h e  m o s t  
d e t a i l e d  a c c o u n t  ( i t  i n c l u d e s  a s k e t c h  m ap) o f  t h e  
g e o l o g y  of the B l a c k  M o u n t a i n s .
The a rea  l i e s  wholly w ith in  the  Devonian ou tcrop  
of the  Welsh b o rd e r la n d  which, along the  n o r th e rn  sca rp  
o f  the  Black Mountains m a in ta in s  a f a i r l y  co n s tan t d ip  
in  a s o u th - e a s te r ly  d i r e c t io n .  The h i l l s  to  the  n o r th  
of the  Wye are  made up of the  marl d iv i s io n  of the  Old 
Red Sandstone, b u t to  the  sou th  of the  r i v e r  tough sand­
s to n es  predom inate , and the  scenery i s  consequently  more 
s t r i k i n g .  In a d d i t io n ,  the  Old Red Sandstone to  the  
sou th  of the  r i v e r  i s  r e in fo rc e d  by Psarnraosteus Lime­
stone  bands, w h i ls t  th e  Black Mountains them selves are  
capped by the r e s i s t a n t  Brownstones d iv i s io n .  The Black 
Mountain scarp  i s  a compound f e a tu re  r i s i n g  in  th re e  
s ta g e s  or s te p s  from t h i s  W ye-valley, the t r e a d s  o f  the  
s te p s  ly in g  a t  approx im ately  500, 1,200 and 2,200 f e e t  
above O.D. (fig*  5 0 ) .  These are  p robab ly  s t r u c t u r a l  in  
o r ig in ,  b e ing  formed b y  the  d i f f e r e n t i a l  e ro s io n  o f the  
v a r io u s  members o f the  Old Red Sandstone Series*  Some 
a u t h o r i t i e s  c la im , however, to  have reco g n ised  e ro s io n  
s u r fa c e s  c o in c id en t w ith  them (Brown, I960; Thomas, 1959)•
The low est s te p  i s  made up of f in e  sandstones w ith  
ca lc a re o u s  hands ( ischnacan thus  zone, 1, 6, Table 1 ) .
This i s  no t such a w e ll  marked and p e r s i s t e n t  f e a tu r e  
as the  two h ig h e r  s te p s  of the s c a rp ,  p a r t i c u l a r l y  when 
t r a c e d  westward (see fig*  50) where i t  lo se s  i t s  i d e n t i t y  
n ea r  the  mouth o f the  L iy n f i  v a l le y .  This may be due 
to  the  g r e a te r  e f f ic ie n c y  of g l a c i a l  e ro s io n  a t  t h i s  
l e v e l .  The second s tep  i s  c o in c id e n t  w ith  the  Psammos- 
teous Limestone ou tcrop  (I 8, Table I B )  which i s  
r e in fo rc e d  by the  C ephalasp is  sandstones o f  the  Lower 
D it to n ia n  ( I I  1 ) ,  w h i ls t  the  t h i r d  s tep  or s c a rp ,  the  
c r e s t  o f the  B lack  M ountains, i s  made up of the  massive 
conglom erates and sandstones  of the Brcwnstone group ( I I I )*
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TABLE 18  .
THE GEOLOGICAL SUCCESSION OP THE BLACK MOUNTAINS.
(AFTER M’OAW, 1936) .
I l l  BROF/NSTOUES 
(5-600 f e e t )
I I  DITTONIAN




F a lse  bedded, te r r ig e n o u s  
f la g s  and conglom erates.
M arls w ith  green  and p u rp le  
Sandstones.
Cornstones w ith  sandstones  
and marls#
Marls w ith  in te rb ed d ed  th in  
san d s to n es .
C ephalasp is  cornstone and 
sandstones# U sua lly  in  
two bands c .  10 f e e t  th i c k
and se p a ra te d  by marls#
I DOWOTOTTIAN 10# Marls w ith  p u rp le  san d s to n es .
9* L u ry p te r id  g r i t s  am idst marls#
8# Psammosteou8 l im e s to n e s .  F in e  
g ra in ed  and in  s o l id  o r  n o d u la r  
bands v a ry in g  from 1M to  12 f t#  
th ic k  and embedded in  ca lc a re o u s  
sandstones  and marls#
7* Thin c a lc a re o u s  sandstones  and 
few th in  marly lim es to n es  in  
marls#
6# Ischnacen thus zone o f  f in e  sand­
s to n es  w ith  c a lc a re o u s  bands 
in  red  marls#
5* Deep-purple corqpact m a r ls ,  almost 
devoid o f sandstones#
Zones k  -  1 are  u n re p re se n te d  in  t h i s  area#
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3. PREVIOUS WORK.
The e f f e c t s  o f g l a c ia t io n  in  t h i s  a rea  have been 
d isc u sse d  in  p ap ers  by Howard (1903(b).)?  Dwerryhouse 
and M il le r  (1930), and Pocock (1926; 19U8i w h i l s t  a 
u s e f u l  summary of i t s  e f f e c t s  w ith in  the  County of 
Brecon i s  to  be found in  Thomas (1959)# and f o r  the 
b o rd e r lan d  in  Pocock and Whitehead (19U8)»
The s e c t io n  o f  the  Xfye v a l le y  a t  p re s e n t  under 
c o n s id e ra t io n  ap p ears , a t  l e a s t  a t  one s tage  to  have 
been a t  the confluence  of two im portan t ice  s tream s: 
t h a t  coming down the  Wye gorge from the B u i l th  a re a ,  
and the  o th e r  from the sou th  w es t,  fed  by ice  from 
the Beacons, Carmarthen Fans and Mynydd Kppynt. Some 
of the  l a t t e r  ic e  found an e x i t  v ia  the Middle U sk  in to  
the Vale of Gwent, b u t  the  c o n s t r i c t io n  of t h i s  v a l le y  
a t  L langyn id r p rob ab ly  fo rced  much o f i t  to  c ro s s  the  
L langorse b a s in  and so in to  the  Wye v ia  the low er L ly n f i .  
One would suppose th a t  the L langorse  b a s in  would show 
abundant evidence of the passage o f  la rg e  q u a n t i t i e s  of 
i c e ,  b u t  t h i s  i s  no t the case . L langorse Lake i s
in v a r ia b ly  a sc r ib e d  to  g l a c i a l  damming, and Howard 
(1903(b), 105) has re p o r te d  the  d iscovery  o f W-E s t r i a t i o n
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in  a quarry  exposure a t  T a ly l ly n .  N ev e r th e le ss  i t  
must be adm itted  th a t  the  g l a c i a l  d e p o s i ts  o f t h i s  
a re a  a re  exceed ing ly  t h i n ,  and not very  e x te n s iv e ,  
and i t  i s  d i f f i c u l t  to  dem onstrate c o n c lu s iv e ly  in  the  
f i e l d  the  ice-dammed o r ig in  o f  the Lake, a lthough  a l t e r n ­
a t iv e  e x p la n a tio n s  o f  i t s  o r ig in  are  s im i la r ly  uncon­
v in c in g . In  c o n t r a s t ,  e x te n s iv e  g l a c i o - f l u v i a l  d e p o s i t s  
in  the  L iy n f i  v a l le y  n o r th  o f L l a n f i l l o  (119333)# a p p a re n t ly  
o r ig in a t in g  from the Wye g l a c i e r  v ia  a c o l  above Llyswen, 
are  testim ony  to  the  s iz e  and importance of th a t  g l a c i e r .
O verr id in g  by ic e  o f  the  scarp  o f  the Black Mountains 
a t  the  head of the Golden v a l le y  (Bach c o l ,  570 f e e t )  and 
even a t  the  head of the  Honddu (1,780 f e e t )  a t  Cnapiau, 
as d e sc r ib ed  by Dwerryhouse and M il le r  (1930), and Mf Caw 
(1936) r e s p e c t iv e ly ,  are  in d ic a t iv e  of the e x te n t  o f  ice  
in  the Vtye, w h i l s t  even the west scarp  of the  B lack  
M ountains, overlook ing  the L langorse  B asin  was o v err id d en  
a t  the head of Cwm Sorgwm (1,1^0 f e e t )  (Howard, 1903)*
Howard (1903) has shown th a t  t i l l  covers the second s tep  
o f the  scarp  from the Golden v a l le y  co l a t  Bach to  
Pengenffordd and a t  950 f e e t  on the  f la n k s  o f  i ynydd 
Troed ( p l a t e ,  7p*10U-5)* Using t h i s  ev idence , and
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t h a t  o f  m arg ina l d ra inage  channels to  be found about 
Bryngwyn H i l l  on the  n o r th  s id e  of the  Wyef Dwerryhouse 
and M il le r  (1930), p o s tu la te  th a t  a t  i t s  maximum the  
\rye v a l le y  was occupied by a g la c ie r  which must have been 
almost n ine  m iles  w ide. The f lo o r  of th e  v a l le y  shows 
th ic k  d e p o s i t s  o f  g l a c i o - f l u v i a l  m a te r i a l ,  and many 
f r e s h  g l a c i a l  form s, which i s  in  d i r e c t  c o n t r a s t  w ith  
the L langorse  B as in . T h is  suggests  th a t  the  g l a c i a l  
maximum in  t h i s  a rea  co n s id e ra b ly  p r e -d a te d  the  g l a c i a l  
advance which l e f t  f r e s h  d r i f t  topography in  the  Wye 
v a l le y .  At the  e a r l i e r  time the  L langorse  B asin  was 
i c e - f i l l e d  and p robab ly  a c te d  as a th rough  ro u te  f o r  
ic e  from the  upper Usk. In  the  l a t e r  g l a c i a l  ep isode 
however, i t  suggests  t h a t  the  L langorse B asin  was 
l a rg e ly  ic e  f r e e ,  g iv in g  o p p o rtu n ity  f o r  s o l i f l u x io n  
p ro c e sse s  to  modify many o f the  e a r ly  g l a c i a l  form s.
Cirque development.
One f e a tu re  worthy of note i s  the absence o f 
conv incing  c irq u e s  on the Black Mountain s c a rp ,  p a r t i c ­
u l a r l y  when t h i s  i s  compared w ith  the very  w e ll  developed 
c i rq u e s  no tch ing  the  Beacons1 sca rp  15 m iles  to  th e  sou th ­
w es t,  which i s  made up of the same g e o lo g ic a l  fo rm a tio n .
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The fo llo w in g  reaso n s  might be p u t forw ard to  
account f o r  t h i s :
(1) Reduced p r e c i p i t a t i o n .  The Black Mountains s tan d  
on the  e a s te rn  b o rd e r  o f the  Welsh m a ss if  in  an a rea  of 
d e c l in in g  r a i n f a l l  t o t a l s .  The scarp  today re c e iv e s  an 
annual r a i n f a l l  mean o f  between UO and 60 in c h e s ,  whereas 
th a t  o f  the  Beacons i s  co n s id e rab ly  h ig h e r i  70 to  90 inches  
(Ordnance Survey N a tio n a l A t la s :  i :6 2 5 ,0 0 0  S h ee t ,  Rain­
f a l l  Annual Average, 1881-1915)• There i s  no reason
f o r  assuming th a t  the  r e l a t i v e  d i f f e re n c e  was s u b s t a n t i a l l y  
d i f f e r e n t  du ring  the  P le i s to c e n e .
(2) A spect. The B lack Mountain scarp  has a n o r th ­
w e s te r ly  a s p e c t ,  whereas t h a t  o f  the  Beacons fa c e s  n o r th -  
n o r th - e a s t .  I t  i s  g e n e ra l ly  accep ted  t h a t  n o r th  or 
n o r th - e a s t e r ly  fa c in g  s lo p e s  are  the  most fav o u rab le  f o r  
c irque  development, r e c e iv in g  minimum in s o la t io n  t o t a l s .
(3) G la c ia l  e ro s io n .  The lo c a t io n  o f the  two sc a rp s  
r e l a t i v e  to  the main l i n e s  o f ice  movement i s  h ig h ly  
s i g n i f i c a n t .  The Beacons were major source a re a s  f o r  
ic e ,  and as f a r  as we a re  aware, th e re  was no s ig n i f i c a n t  
movement along the  sca rp  fa c e ,  movement b e in g  predom inantly  
outwards. By c o n t r a s t ,  the  Middle Wye formed an im portan t
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c o r r id o r  f o r  ic e  moving eastwards* The t i l l  d e p o s i t s  
o f  the  second 1t r e a d f prove th a t  Wye ice  once surmounted 
the  second s c a rp ,  and thus  i s  l i k e l y  to  have eroded  the 
fo o t  o f  the t h i r d  sca rp  in  moving down valley#  I t  i s  
th u s  suggested  t h a t  i n c ip ie n t  c irq u e  forms developed e a r ly  
in  the  P le is to c e n e  might have heen o b l i t e r a t e d  by l a t e r a l  
e ro s io n  of the g l a c i e r  a t  i t s  maximum s ta g e .
(4) D if fe r in g  degree o f v a l le y  development. The stream s
flow ing  o f f  the Beacons today flow in  f a r  more s i g n i f i c a n t  
v a l le y s  than those  running  o f f  the  n o r th  scarp  o f  th e  
B lack M ountains. This in  i t s e l f  could be a r e f l e c t i o n  
o f  the  g r e a te r  degree o f c irque  and v a l le y  g l a c i e r  develop­
ment, b u t i t  i s  suggested  th a t  the d if f e re n c e  i s  p robab ly  
lo n g s ta n d in g . A case can be made o u t, as no ted  in  
C hapter 7 , f o r  co n s id e r in g  the Beacons1 stream s as 
r e l a t i v e l y  o ld  members o f the d ra inage  p a t t e r n .  The 
more deeply in c is e d  v a l le y  heads would th e re fo re  have 
p rov ided  the b a s i s  f o r  marked c irq u e  development by 
encouraging  massive ic e  accum ulation a t  an e a r ly  s ta g e .
I t  i s  no t su g g es ted , however, t h a t  ice  accum ulation  
d id  no t occur on the  B lack Mountains s c a rp .  Thomas
(1959, 108, f i g .  ) in d ic a te s  the p o s i t io n  of two ’ c irq u e s
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or c i r q u e s - l ik e  v a l le y  h eads’ on the  scarp  a t  the  
source o f the  Ennig and the  D igedi Brook. These do 
approach the  conven tiona l c irq u e  form. There i s ,  however, 
a d i s t i n c t i v e  v a l le y  head form along t h i s  s c a rp .  Most 
s tream s b eg in  in  deep g u l l i e s  no tch ing  the  face  o f the  
t h i r d  s te p  (P la te  30 ) • They are  wide a t  the to p ,  
narrow ing downslope. These are  s im i la r  in  form to  
hollows observed to  be h o ld in g  sm all g l a c i e r s  by Groom 
(1959) in  S p itsb e rg e n  which she terms ’n iche  g l a c i e r s ’ * 
These appear to  be developed in  lo c a t io n s  which would 
n o t favour the  development of more co n v en tio n a l c irq u e  
form s, in  p a r t i c u l a r ,  when th e re  i s  an absence o f  deep 
v a l le y  heads. Even so , i t  i s  q u ite  c l e a r  t h a t  the  
c o n t r ib u t io n  o f lo c a l  ice  to  the Wye g l a c i e r  was exceed­
in g ly  l im i te d .
In  a d d i t io n  to  what has been s a id  about ic e  movement 
g e n e ra l ly  in  the  a re a ,  Pocock has w r i t t e n  about (but no t 
mapped) t e r r a c e s  in  the Wye v a l le y  (Pocock 1926, 1°U0), 
reco g n is in g  th re e  main t e r r a c e s  a t  h e ig h ts  o f  60+, 35 and 
15-20 f e e t  above the r i v e r ,  which could  be t r a c e d  upstream 
to  a r e c e s s io n a l  moraine a t  Erwood. The anomalous mass 
o f  h igh  ground a thw art the  v a l le y  between Olyro and Hay
has been commented on by most w r i t e r s ,  some l i k e  
G rind ley  (1954), and Dwerryhouse and M il le r  (1930), 
se e in g  i t  as a r e c e s s io n a l  moraine which has d iv e r te d  
the  Wye from i t s  form er course a t  Clyro to  i t s  p r e s e n t  
c u t t in g  a t  Hay.
ANALYSIS OP THE MORPHOLOGICAL MAP.
The a rea  between Hay and Llyswen, in c lu d in g  the  
f i r s t  s te p  of the  B lack  Mountain sca rp  in  the s o u th ,  
b u t  no t the  h i l l s  to  the n o r th  o f the  v a l le y  was mapped 
m o rp h o lo g ica lly , and the r e s u l t s  a re  shown in  f i g .  51 •
I t  w i l l  be d e sc r ib e d  in  the t e x t ,  and id e a s  p re v io u s ly  
p u t forw ard w i l l  be re-exam ined in  the  l i g h t  o f  t h i s .
Too o f te n  in  the p a s t  g l a c i a l  f e a tu r e s  have been the  
s u b je c t  o f e x te n s iv e  w r i t t e n  work, in a d eq u a te ly  supported  
by maps based  on f i e l d  ev idence .
(a) The Ciyro-Hay B a r r i e r .
The morphology of t h i s  a rea  w i l l  be seen in  f ig *  51, 
w h i ls t  f i g .  52 p o r t r a y s  the  main f e a tu r e s  of the r e l i e f  
and d ra in a g e . The 300 fo o t  con tour swings ao ro ss  the  
v a l le y  a t  t l i i s  p o in t  to  enclose  a b lo c k  o f  h igh  la n d  
re a c h in g  over 400 f e e t  in  the  c e n tre  of the  v a l l e y .  I t  
r i s e s  a b ru p tly  from the v a l le y  f l o o r  on i t s  upstream  s id e ,
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and the  r i v e r  f lo o d  p la in  i s  almost com pletely  e l im in ­
a te d  due to  i t s  p re sen ce . South o f the r i v e r  t h i s  
r id g e  i s  con tinued  by the k n o ll  on which Hay C a s t le  
s t a n d s .* T his i s  n o t apparen t in  f i g .52 as i t  f a l l s  
w ith in  the  50 fo o t  contour i n t e r v a l  employed, b u t  i s  
shown r i s i n g  above s u p e r f i c i a l  d e p o s i ts  in  f ig*  51 •
The Wye b re a k s  th rough  t h i s  r id g e  in  the form o f  an 
ingrown meander, b e in g  overlooked by c l i f f s  on the  
convex s id e s  of the  meander bends a t  W yec liff  and to  
the  sou th  o f  the  r i v e r  a t  Hay), w ith  te r r a c e  remnants 
con ta ined  w ith in  the  meander lo o p s . On the  n o r th  s id e  
o f the v a l le y  the  c e n tre  b lo ck  of h igh  ground i s  con tinued  
as a hummocky neck of land  b a re ly  60 f e e t  above r i v e r  
l e v e l ,  which i s  q u i te  obviously  composed of s u p e r f i c i a l  
d e p o s i t s .
Dwerryhouse and M il le r  (1930), and a lso  Pocock (1940), 
have suggested  t h a t  the  Wye in  t h i s  s e c t io n  i s  e p ig e n e t i c ,  
the  r i v e r  f o r m e r l y  flow ing n o r th  of the p r e s e n t  v a l l e y  a t  
C lyro . At f i r s t  t h i s  id ea  was d isco u n ted , the  main 
reason  b e in g  th a t  a lthough  the  g l a c i a l  b lo c k in g  o f  the  
deep through v a l le y  could be proved a t  C ly ro , the  c e n t r a l  
h i l l  seemed to  have b u t a th in  veneer of d r i f t ,  and as i t  
i s  q u ite  obv iously  a s o l id  rock  s t r u c t u r e ,  would in  any
+ Hay C a s t le ,  s ta n d in g  above the gap formed by th e  r i v e r ,  
can be seen in  P la t e  31.
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case have r e s u l t e d  in  a rem arkable r e s t r i c t i o n  o f  the  
v a l le y  a t  t h i s  p o in t .  I f  to o ,  one examines the  r e l i e f  
map ( f ig .£ 0 )  the 350 fo o t con tour appears to  be most 
s i g n i f i c a n t .  Not u n t i l  t h i s  l e v e l  i s  reached does the 
sharp  r i s e  o f th e  v a l le y  s id e s  b e g in .  I f  the  350 fo o t  
con tou r i s  thus  accep ted  as d e f in in g  the e x te n t  o f  the 
v a l le y  f l o o r ,  i t  v / i l l  be seen t h a t  th e re  i s  a c o n s id e ra b le  
w idening a t  Hay* g iv in g  ample room f o r  the p r e - g l a c i a l  
v a l le y ,  along the  l i n e  o f  the p re s e n t  r i v e r .  That be ing  
so , i t  could w e ll  be th a t  the  moraine b locked gap a t  
Clyro was o f  p u re ly  g l a c i a l  o r ig i n ,  and th a t  the  r i v e r  
has re tu rn e d  to  i t s  former co u rses  b u t  has in c is e d  i t s e l f  
in to  the  rock f lo o r  of i t s  p r e - g l a c i a l  v a l le y .
Upon f u r t h e r  c o n s id e ra t io n  t h i s  theory  i s  abandoned. 
The Wye in  t h i s  s t r e t c h  i s  g e n e ra l ly  accep ted  as o f  sub­
sequent o r ig in ,  M'Caw showing th e  r i v e r  e x p lo i t in g  the  
m arls  a t  the base  o f the Ischnacan thus  s c a rp ,  w h i l s t  more 
r e c e n t ly  the p r o b a b i l i ty  th a t  t h i s  s t r e t c h  i s  c o n t ro l le d  
by the C r ib a r th  D isturbance has been expressed  (p« 2 4 ) .
The t re n d  of the  supposed form er v a l le y  th rough  C lyro 
conforms w ith  the  lo c a l  s t r i k e  p a t t e r n ,  whereas the  
p re s e n t  course p a s t  Hay does n o t .  Moreover the  s te e p  
and s t r a i g h t  n o r th e rn  v a l le y  s id e  e a s t  o f  G lasbury may be
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f a u l t  c o n t ro l le d .  What th en , i s  the  o r ig in  of t h i s  
anomalous b lo c k  o f h igh  ground? M’ Caw u n fo r tu n a te ly  
maps the  whole of the  v a l le y  f l o o r  on the n o r th  s id e  of 
th e  Wye a t  Hay as o f g l a c i o - f l u v i a l  d e p o s i t s ,  which 
exam ination  of the  f in e  exposure a t  W yecliff  *(223U26), 
f o r  example, im m ediately  shov/s to  be mistaken* The 
h i l l  a t  i t s  r iv e rw ard  end shows none of the hummocky 
topography norm ally  a s s o c ia te d  w ith  d e p o s i t io n a l  forms 
o f  g l a c i a l  o r ig i n ,  a lthough  ic e  moulding may have 
c o n tr ib u te d  to  i t s  p re s e n t  s tre a m lin e d  shape* F ie ld  
exam ination  re v e a le d  the  mass o f the  h i l l  to  be o f  
s o l i d  rock , w h i ls t  a t  C lyro the  b u lk  of the  r id g e  i s  
made up o f m orain ic  mound and hollow . The p r e c i s e  
ju n c t io n  of the two i s  not c l e a r .  The r e l i e f  map 
( f i g .  52 )  shows, however, t h a t  the  main ax is  o f  the  
h i l l  i s  NE-SW and th a t  t h i s  l i e s  along the l i n e  o f the 
broken scarp  o f the  Ischnacan thus zone, w e ll  developed 
in  the  Clasbury a re a  to  the so u th -w e s t,  and in  the
C l i f f o r d  a rea  to  the  n o r th - e a s t .  I f  t h i s  i s  so , the
a c ro ss
r i v e r  i s  seen to  be superimposed M /th e  Ischnacan thus 
s c a rp ,  the reason  f o r  which could  be the  d iv e rs io n  of 
d ra inage  a c ro ss  i t  du ring  the  f i n a l  w asting  s ta g e s  o f 
the  ic e  in  the a re a .  This su g g es tio n  i s  i l l u s t r a t e d
+ P la t e  32.
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in  a diagrammatic form in  f i g .  53 • The degraded c l i f f  
n o r th - e a s t  o f V /yecliff  p robably  marks the c o n t in u a t io n  
o f  the  scarp  face  (and sou th  s id e  o f the p r e - g l a c i a l  
v a l le y )  of the Ischnacan thus zone, which i s  b u r ie d  
f a r t h e r  n o r th  by the  dump o f  s u p e r f i c i a l  d e p o s i ts  
f i l l i n g  the  sou th  s id e  o f the Clyro gap.
I t  i s  suggested  th e re fo r e ,  t h a t ,  as i s  shown in  
f i g .  53, the p r e - g l a c i a l  v a l le y  of the Wye lay  th rough  
the  C lyro a re a .  Although the Dulas Brook today swings 
northw ards b e fo re  jo in in g  the main r i v e r  below Hay i t  
may in  p r e - g l a e i a l  tim es have con tinued  the more n o r th ­
w e s te r ly  course o f  i t s  upper s e c t io n  to  jo in  the  Wye 
n ea r  W y ec lif f ,  as i s  shown in  f i g .  53. The p r e s e n t  
course p a s t  Hay may have been i n i t i a t e d  s u b g la c i a l l y ,  
the  channel so formed be ing  used by m arg inal d ra in ag e  
when the  ice  had w asted to  uncover the  Clyro-Hay r id g e .  
M eltw ater d ra inage  probably  u t i l i s e d  p a r t  o f  the  form er 
lower course o f the Dulas Brook, and o th e r  sm all t r i b ­
u t a r i e s  which may have been e x p lo i t in g  the s t r i k e  o f the  
s t r a t a ,  as appears  to  be the case in  a number o f  p la c e s  
on t h i s  scarp  f a r t h e r  west (d iscu ssed  l a t e r ) .  At p re s e n t  
the Wye c u ts  sh a rp ly  ac ro ss  the  s t r i k e  a t  the Warren 
(opposite  W y e c l if f ) ,  i s  s t r i k e  c o n t ro l le d  (and e ro d in g
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dow n-str ike  to  produce a markedly a s sy m e tr ic a l  v a l le y )  
a t  Hay, and cu ts  ac ro ss  the  s t r u c t u r a l  g ra in  again  
about a m ile  n o r th  o f the  town.
To conclude, the  p re s e n t  r i v e r  course p a s t  Hay i s  
seen as a g l a c i a l  d ra inage  d iv e rs io n  used by m eltw ate r 
du ring  a s tag e  of d e g la c ia t io n  when w asting  had uncovered 
the Clyro-Hay r id g e .  The new r i v e r  course i s  su p e r­
imposed p a r t l y  a c ro ss  the  Ischnacan thus s c a rp ,  the  form er 
v a l le y  course b e ing  p lugged by e x te n s iv e  m orain ic  d e p o s i ts  
a t  C ly ro . I t  w i l l  be shown l a t e r  t h a t  m eltw ate r escaped 
b r i e f l y  ac ro ss  the  n o r th e rn  end of the  r id g e  in to  the  
v a l le y  o f the  Clyro Brook, b u t th a t  the  main kame te r r a c e  
developed between Llyswen and Hay has a su rface  l e v e l  
which in d ic a te s  th a t  the  m eltw ater form ing i t  d ra in ed  
th rough  the Hay gap.
(b) T e rrac es  and a s s o c ia te d  f e a tu r e s .
On b o th  s id e s  of the  v a l le y ,  and p a r t i c u l a r l y  w e ll  
developed in  the Llyswen a re a ,  are t e r r a c e - l i k e  f e a tu r e s  
o f  d e p o s i t io n a i  o r ig in .  Not a l l  of th e se  are  r i v e r  
t e r r a c e s .  Some are  o f g l a c i o - f l u v i a l  o r ig in .  They 
have been d is t in g u is h e d  in  f i g .  51 and w i l l  be d isc u sse d  
h e re ,  commencing w ith  the h ig h e s t  in  the  Llyswen a re a .
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( i )  Kame T erraces*  At Llyswen (fig*  51 ) on b o th  
s id e s  of the  v a l le y  th e re  i s  a b e n c h - l ik e  f e a tu re  about 
60 f e e t  above r i v e r  l e v e l  t h a t  i s  in t e r p r e te d  as a karne 
te r ra c e *  I t  has an u n d u la tin g  s u r fa c e ,  and to  the  e a s t  
o f  Dderw th e re  are  a number o f  shallow  k e t t l e  h o le s  
(see f ig*  5 7 ) ,  tv/o of which c o n ta in  w a te r .  The r iv e rw ard  
face  o f  the  f e a tu re  i s  i r r e g u l a r ,  and appears to  be of 
d e p o s i t io n a l  r a th e r  than  e ro s io n a l  o rig in*  This seems 
to  be predom inantly  an ice  c o n ta c t ,  the  b e s t  example b e ing  
found WWW of Dderw* The kame te r r a c e  f a l l s  from about 
350 f e e t  n ea r  Llyswen R ectory  (130382) to  about 303 f e e t  
a t  Boxbush (157378) where i t  has been alm ost com plete ly  
cu t away by the r iv e r*  I t  co n tin u es  as a t h i n ,  r i v e r  
trimmed bench, e v e n tu a l ly  te rm in a t in g  a t  P ip to n  (168381) 
as a spu r between the  Wye and the  L ly n f i ,  where i t s  
su rfa c e  reaches  a minimum le v e l  o f 296 fee t*  On the  
n o r th  bank of the r i v e r  in  t h i s  a rea  a s im i la r  f e a tu r e  
i s  to  be found, a lthough  the  g ra d ie n t  i s  much l e s s ,  
f a l l i n g  from 3U1 f e e t  opposite  Llyswen to  320 f e e t  n ea r  
Boughrood B res t  (11*2387) •
On the  sou th  s id e  of the  v a l l e y  a t  A b e r l ly n f i  
( f i g .  51 ) the combined f lo o d  p la in  o f  the Wye and L ly n f i
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i s  f lan k e d  by a s teep  w a te r -c u t  b l u f f  r i s i n g  to  over 
300 f e e t  O.D. I t  may w e ll  be th a t  t h i s  i s  th e  remnant 
o f  the  kame t e r r a c e ,  b u t  i t  i s  o v e r la in  by a composite 
fan  of g ra v e l  l a i d  down by two sm all t r i b u t a r y  stream s 
o f the  L lynfi#  At G lasbury th e re  i s  no s im i l a r  f e a tu re  
on the sou th  s id e  o f the  v a l l e y ,  and road w idening 
o p e ra t io n s  re v e a le d  th e re  a th ic k  t i l l  d e p o s i t  c o n ta in in g  
rounded b o u ld e rs  of up to  th re e  f e e t  in  d ia m e te r ,  co v e rin g  
the base  o f th e  h i l l s i d e .  Where the Hay road c ro s se s  
the t r a c k  o f  the  form er ra ilw a y  (188397), however, th e re
-j.
b eg ins  a f e a tu r e  which p e r s i s t s  to  Hay (fig#  51 )• I t  
has a b e n c h - l ik e  form, above which r i s e  low h i l l s  marking 
the  c o n t in u a t io n  of the  lower scarp# The l a t t e r  a re  
b a s i c a l ly  s o l i d ,  w ith  a t h i n  cover o f  b o u ld e r  c la y ,  and 
some evidence of ice  smoothing* Some of the  stream s 
which c ro s s  i t  have a t  one time b u i l t  out fan s  on i t s  
s u r f a c e ,  b u t  the  stream s a re  now en trenched  in to  the 
s u r f a c e .  I t s  le a d in g  edge i s  j u s t  below 300 f e e t ,  so 
th a t  i t s  su r fa c e  i s  d e l in e a te d  w e ll  by the  300 fo o t  
con tou r. I t s  r iv e rw ard  face  has been undercu t by the  
r i v e r  in  p la c e s ,  b u t  a t  o th e rs  th e re  i s  evidence of ic e  
c o n ta c t .  I t  i s  suggested  th a t  t h i s  too i s  b a s i c a l l y  a 
kame t e r r a c e ,  which has been o v e r la in  by fan s  of a l l u v i a l
* Shown in  P la te  34.
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m a te r ia l  in  p la c e s .  At the  Warren (opposite  W y e c lif f  -  
221426), n ea r  Hay, t h i s  su rfa c e  p asse s  l a t e r a l l y  in to  a 
sm all m orain ic  r id g e  which may he the  r e l i c  of a more 
e x te n s iv e  f e a tu re  now removed by r i v e r  erosion#
The kame te r r a c e  in  the I .ly sw en-A berllyn fi s e c t io n  
has a f a i r l y  s te e p  g ra d ie n t ,  b u t  in  c o n t r a s t ,  from 
Glasbury to  Hay i t  r e t a i n s  a f a i r l y  u n ifo ra  l e v e l  d e s p i te  
i t s  u n d u la tin g  s u r f a c e .  I t  i s  suggested  th a t  t h i s  may 
be a r e f l e c t i o n  o f a lo c a l  base le v e l  formed by r e s i s t a n t  
rock  in  the  f l o o r  of the m arg inal channel c a r ry in g  d ra in ­
age a c ro ss  the  " r id g e ” a t  Hay ( i .e #  along the  p r e s e n t  
r i v e r  course)#  I f  m arginal w ater was escap in g  down 
v a l le y  th a t  way in s te a d  of co n tin u in g  along the  ic e  
m argin , the l e v e l  o f  f l u v i o - g l a c i a l  d e p o s i ts  l a i d  by 
such stream s would be c o n t ro l le d  by the  h e ig h t o f  the  
o u t l e t .  The change in  g ra d ie n t  could  however be simply 
a r e f l e c t i o n  o f  the  changing g ra d ie n t  o f the ic e  su rfa c e  
a t  t h i s  po in t#
On the  n o r th  s id e  of the v a l le y  th e re  i s  a k e t t l e -  
ho led  bench a t  G lasbury a t  about the  same le v e l  (175399), 
and a n o th e r ,  showing a good exposure of bedded g r a v e l s ,  on 
the  ro ad s id e  sou th -w est o f  Llowes (189411), At Clyro
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Court (208U28) th e re  i s  a f u r th e r  fragm ent a t  t h i s  
l e v e l  (fig*  51) v/ith  evidence of ice  c o n ta c t ,  along i t s  
face# This i s ,  however, r e p la c e d  near  C lyro  v i l la g e  
by a h ig h e r  su rface  a t  330 f e e t ,  a lso  w ith  an ice  
c o n ta c t  face* The su rfa c e  of t h i s  can be t r a c e d  
n o r th -e a s tw a rd s  in to  the  mouth of a channel which 
today c a r r i e s  the  main road  a c ro ss  the end o f  the 
Clyro r id g e ,  and which opens out in to  the low er p a r t  
of the v a l le y  of the  Clyro Brook. I t  i s  su g g es ted , 
th e r e fo r e ,  t h a t  the m arg ina l d ra inage  which l a i d  down 
the  upper o f the  two t e r r a c e s  escaped ac ro ss  the mass 
o f s u p e r f i c i a l  d e p o s i ts  b lo c k in g  the form er v a l le y  
forming a c o l .  a t  C lyro . The lower bench i s  p robably  
a l a t e r  f e a tu r e  formed a f t e r  the  Clyro channel (due to  
ic e  w astage ) had been abandoned* At t h i s  s ta g e  drainage 
may have been r e - e n te r in g  the  ic e  to  escape from the ice  
f r o n t  v ia  the  major overflow  developed (a long the l in e  o f 
the p re s e n t  r i v e r )  a t  Hay. This must have occurred  a t  a 
l a t e  s tag e  in  the  w ithdraw al of ice  from the a re a .
An e a r ly  phase in  the  c u t t in g  of the  Hay overflow 
may be marked by a s lo p in g  bench n ear  W y ec lif f  f a l l i n g  
from over 300 f e e t  to  275 f e e t  where i t  has been undercut
+ See P la t e  33.
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by the  r i v e r .  The p e r s i s t e n t  u n d u la tin g  bench a t  
300 f e e t  found on b o th  s id e s  of the v a l le y  between 
Llyswen and Hay i s  th u s  in t e r p r e te d  as a kame t e r r a c e  
formed when ice  wastage had uncovered the  m orain ic  
b a r r i e r  a t  C lyro . At f i r s t  m arginal d ra inage  on th e  
n o r th  s ide  o f the ice  escaped v ia  a channel a c ro ss  the  
r id g e  a t  C lyro , b u t  f u r th e r  shrinkage allowed m e ltw a te r  
to  c ro s s  the ice  to  the  lower o u t l e t  developed on th e  
so u th  s id e  o f the  b a r r i e r  a t  Hay.
( i i )  The V a lley  T ra in .  The pronounced meander of 
the  Wye a t  Llyswen i s  in c is e d  in to  an u n d u la tin g  su r fa c e
f T
some 25 to  30 f e e t  above r i v e r  l e v e l .  There i s  a sharp  
drop from t h i s  su rfa c e  to  the r i v e r ,  and in  the Llysv/en 
area  only a sm all fragm ent (not shown in  f i g .  51 ) o f  a 
lov/er te r r a c e  e x i s t s  below t h i s  le v e l  (near Boughrood). 
Near Olan Gwy (151382), however, the r i v e r  has been ab le  
to  swing more f r e e ly  about the  v a l le y  f l o o r ,  and t h i s  
su r fa c e  has been removed com pletely  by r i v e r  e ro s io n  on 
the  so u th  s id e ,  ta p e r in g  to  d isa p p e a r  a m ile above G las­
bury on the n o r th  s id e .  I t  i s  considered  th a t  t h i s  i s  
the  remnant of a v a l le y  t r a i n ,  p o s s ib ly  connected v/ith  
the  r e c e s s io n a l  moraine a t  Erwood. I t  appears to  have a
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more broken su rfa c e  ( e s p e c ia l ly  n ea r  Llyswen) than  one 
would expect were i t  a r i v e r  te r ra c e *  The face  of the 
h ig h e r  bench (kame te r r a c e )  f la n k in g  i t  on b o th  s id e s  of 
the v a l le y  in  p la c e s  shows c l e a r  ic e  c o n ta c t  forms*
( i i i )  The R iver T e rra c e s .  B low the l e v e l  o f  the 
v a l le y  t r a i n  su r fa c e  th e re  are  a t  l e a s t  two s e r i e s  of 
te r r a c e  remnants* The h ig h e r  one (fig* 51) has im portan t 
remnants a t  Gian Gwy (where i t  has a maximum h e ig h t  o f  
298 f e e t ) ,  G lasbury (n o r th  b a n k ) , LIowes and Clyro 
(260 f e e t ) .  I t  w i l l  be n o t ic e d  th a t  i t  i s  s e p a ra te d  
from the v a l le y  t r a i n  remnant above Gian Gwy by a h e ig h t 
o f  only th re e  or fo u r  f e e t ,  a lth o u g h , as can be seen in  
f i g .  5 1 9 i t  i s  dem arcated by a d i s t i n c t  b l u f f .  I t  
con tinues  the  g ra d ie n t  of the v a l le y  t r a i n  which suggests  
th a t  i t  may be the  r i v e r  trimmed remnant o f  th a t  deposit*
This i s ,  o f  cou rse , p a r t  of the former v a l le y  f lo o r ,  
the  c o n t in u a t io n  of v/hich i s  moraine b locked  (see fig*  53)* 
The i r r e g u l a r  margin of the  te r r a c e  appears  to  in d ic a te  
th a t  upon the  w ithdraw al of the ice  a hollow was l e f t  in  
t h i s  a rea  v/hich has s ince  been f i l l e d ,  p robab ly  by s i l t i n g  
during  p e r io d s  of f lo o d , as i t  i s  improbable th a t  the r i v e r  
ever flowed over t h i s  t i g h t  co rner of the v a l le y  f loor*
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Even today th e re  i s  a s l i g h t  f a l l  towards t h i s  c o rn e r ,  
which c o n ta in s  marsh.
The lower te r r a c e  i s  n o t so w e ll  d e f in e d ,  and i t s  
su rfa c e  i s  broken by form er r i v e r  ch an n e ls . Im portan t 
remnants a re  found (fig*  51 ) above G lasbury (very uneven 
w ith  o ld  r i v e r  ch an n e ls , some co n ta in in g  mort la k e s ) ;  on 
the  n o r th  bank of the  r i v e r  a t  Glasbury B ridge; and so u th  
of the  r i v e r  downstream of the Bridge* This lower 
te r r a c e  r i s e s  only a few f e e t  above the f lo o d  p l a in ,  and 
i t  i s  no t now su b je c t  to  f lo o d in g ,  a lthough  d u rin g  the 
e x c e p t io n a l  f lo o d  o f  November 1961, p a r t s  of t h i s  te r r a c e  
were covered by f lo o d  w ater ( in c lu d in g  p a r t s  o f  G lasbury 
v i l l a g e ) *
The f lo o d  p l a in  o f  the  r i v e r  i s  q u ite  e x te n s iv e  h e re ,  
and t h i s  i s  the  f i r s t  major broadening  o f the  v a l le y  f lo o r  
a f t e r  a 15 m ile  gorge s e c t io n ,  where the r i v e r ,  w ith  a 
h igh  g ra d ie n t  i s  t i g h t l y  confined  between s tepped  benches. 
Prolonged r a i n f a l l  in  the upper p a r t  o f the  catchm ent 
b a s in  i s  u s u a l ly  accompanied by a ra p id  r i s e  o f r i v e r  
l e v e l  and f lo o d in g ,  p a r t i c u l a r l y  betv/een G lasbury and Hay. 
This tendency towards f lo o d in g  i s  a s s i s t e d  by the v i r t u a l  
te rm in a t io n  of the f lo o d  p la in  and the  c o n s t r i c te d  o u t l e t  
a t  Hay*
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Having concluded the  d e s c r ip t io n  o f the  t e r r a c e  
f e a tu re s  shown in  f i g .  51 , the  views of Pocock on the  
te r r a c e s  o f t i l l s  p a r t  o f th e  Wye v a l le y  might be consid­
e re d .  He re p o r te d  th r e e  g ra v e l  t e r r a c e s  " b e s t  seen 
west o f  G lasbury on the  road to  Boughrood" (1 9 k 0 , 110)#
These were a t  l e v e l s  o f  60-*-* 35 and 15-20 f e e t  above 
r i v e r  l e v e l ,  and q u ite  obv iously  correspond r e s p e c t iv e ly  
to  the kame t e r r a c e s ,  v a l l e y  t r a i n  and upper r i v e r  
te rra c e *  d esc r ib ed  above. Pocock d is t in g u is h e d  th ese  
from th re e  minor t e r r a c in g  s ta g e s  a t  an even lower le v e l  
which were composed o f  a lluv ium . I t  must be adm itted  
th a t  t h i s  d i s t i n c t i o n  was no t obvious in  the f i e l d  in  so 
f a r  as the  two r i v e r  t e r r a c e s  d esc r ib ed  above were 
concerned, the h ig h e r  one, accord ing  to  pocock b e in g  
g r a v e l ,  and the lower a lluvium , a lth o u g h  i t  accords w e ll 
w ith  the i n t e r p r e t a t i o n  g iven : namely th a t  the upper one 
i s  the  r i v e r  trimmed su rfa c e  o f the v a l le y  t r a i n ,  which 
would be expected  to  have a g r e a te r  p ro p o r t io n  o f  g ra v e l  
than  a normal r iv e r in e  d e p o s i t .  N e v e r th e le ss ,  i t  should 
be no ted  th a t  the r i v e r  i s  c u r r e n t ly  moving la rg e  q u a n t i t i e s  
o f  g r a v e l ,  and the  d i s t i n c t i o n  between g ra v e l  and 
a l l u v i a l  t e r r a c e s  w h i l s t  seemingly s t r a ig h t - f o r w a r d  would 
p robab ly  be d i f f i c u l t  to  j u s t i f y .
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The th re e  g ra v e l  t e r r a c e s  are l in k e d  by Pocock 
w ith  the  r e c e s s io n a l  moraine a t  Erwood: our conclusions  
are  thus  b ro ad ly  in  agreem ent. With r e s p e c t  to  the 
uppermost te r r a c e  however, he s t a t e s  th a t  ”a bed of 
loam over the  d r i f t  of the t h i r d  te r r a c e  i s  common in  
the coun try  round Hay and in d ic a te s  the  fo rm ation  o f  a 
l a k e . . . # ” , d e sc r ib in g  an exposure showing t h i s  a t  
G lasbury . U n fo rtu n a te ly  Pocock’ a paper was no t a v a i l ­
able u n t i l  a f t e r  the f i e l d  work was com pleted, and th e re  
has no t been an o p p o rtu n ity  to  lo c a te  and examine t h i s  
exposure . He s t a t e s  th a t  the loam i s  found ”60 f e e t  or 
more above the  r i v e r ” which a t  G lasbury i s  a t  approxim ately
265 f e e t  O.D., so th a t  the lake  su rface  in  Y/hich t h i s  loam
formed must have s tood  a t  a l e v e l  of a t  l e a s t  3J0 fee t#
Although he r e f e r s  to  t h i s  lake  as b e in g  ”b lo c k e d .........
perhaps due to  a b a r r i e r  of ice  no t y e t  m elted” (Pocock,
19U0, 110), i t  i s  d i f f i c u l t  to  conceive of t h i s  circum­
s ta n c e ,  and b lockage by m orain ic  d e p o s i ts  a t  Clyro seems 
more l i k e l y ,  where the  overflow channel i s  a t  approx­
im ate ly  the  r i g h t  h e ig h t  to  fu n c t io n  as a sp illw ay#
F e v e r th e le s s ,  on the evidence which has been 
produced so f a r  i t  i s  d i f f i c u l t  to  accep t i t s  ex is ten ce#
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There are  no s t r a n d  l i n e s  or d e l t a i c  d e p o s i ts  a t  t h i s  
l e v e l ,  and the  ’ t h i r d  t e r r a c e ’ has d e c l in e d  in  h e ig h t 
to  alm ost 300 f e e t  in  the Hay a re a .  F u r th e r ,  i f  we are  
to  accep t the  t h i r d  t e r r a c e  as a kame t e r r a c e ,  i t  i s  
d i f f i c u l t  to  re c o n c i le  t h i s  w ith  lake  d e p o s i ts  a t  a 
h ig h e r  l e v e l :  the p resence  of kame d e p o s i ts  p resupposes 
th a t  g l a c i o - f l u v i a l  d ra in ag e  was ab le  to  escape a t  
a t  l e a s t  t h a t  l e v e l  down v a l le y .  F u r th e r ,  i t  i s  
u n l ik e ly  th a t  lake  d e p o s i ts  so low in  the  v a l le y  would 
have su rv iv ed  a re-advance  of the i c e ,  i f  the  loam 
r e f e r r e d  to  by Pocock i s  considered  to  p re -d a te  the 
kame t e r r a c e .
A more te n ab le  th eo ry  i s  th a t  a lake  was te m p o ra r ily  
h e ld  up behind the Hay-Clyro r id g e ,  because immediately 
upstream  of t h i s  the  l e v e l  o f the v a l le y  f l o o r  fo llo w in g  
ic e  w ithdraw al must hove been lower than  i t  i s  today : the  
face  o f  th e  kame te r r a c e  i s  no t r i v e r  trimmed; i t  meets 
the  v a l le y  f lo o r  a t  a sharp  ang le , and ag g rad a tio n  has 
c l e a r ly  been o p e ra t iv e  in  t h i s  a re a .  I t  i s  q u ite  p robab le  
th a t  when the ice  withdrew the v a l le y  above Hay was con­
s id e ra b ly  below the l e v e l  o f  the o u t l e t ,  which formed a 
temporary la k e ,  be ing  f i l l e d  by g ra v e ls  washed downstream
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during  the d is s e c t io n  of the  v a l le y  t r a i n  by the  Wye* 
Completion o f  the  f i l l i n g  of the lake may he in d ic a te d  
by the t e r r a c e  developed a t  Llov/es and C ly ro , and sub­
sequent dow ncutting of the  o u t l e t  a t  Hay has r e s u l t e d  
in  the  in c i s io n  of the r i v e r  in to  t h i s  su rface*  The 
te r r a c e  c e r t a in ly  co n tin u es  through the Hay o u t l e t  as 
a t e r r a c e  on the  n o r th  bank upstream of Hay b r id g e .
The ev idence fo r  the e x is te n c e  of a lake  beh ind  the Hay 
b a r r i e r  i s  no t th e re fo re  co n c lu s iv e .*
(c) M eltv/ater C hannels.
One o f the  most i n t e r e s t i n g  f e a tu re s  o f the  f i r s t  
s tep  o f  the  scarp  i s  the  number of channels  which are to  
be found on i t ,  g e n e ra l ly  unconnected w ith  the  p re s e n t  
d ra inage  p a t t e r n ,  and running in  a n o r th - e a s t e r ly  
d ire c t io n *  These are  to  be found a lso  on the  second 
s te p  o f the  scarp  and one of the  f i n e s t  examples seen 
was a t  a h e ig h t  o f almost 1,300 f e e t  c ro s s in g  the  c r e s t  
o f the  r id g e  between the D igedi and Cilonw Brooks above 
P e n -y -w e r lo d -se r th ,  L lanigon (230373)* The mapping,
■Ji­
l t  i s  i n t e r e s t i n g  to  note th a t  s e v e ra l  fa rm ers  met in
the course of the f i e l d  work spoke of the  v a l le y  f lo o r
in  the  G lasbury a re a  as b e in g  the bed of a form er la k e .
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however, wes confined  to  the summit and face  o f  the 
f i r s t  s tep  between T a lg a r th  and llay. The d i s t r i b u t i o n  
o f  channels  on i t  i s  shown in  f i g .  54 •
The channels are  g e n e ra l ly  d ry , except in  very  
wet w eather a l th o u g h  a few lead  down in to  the v a l le y s  
o f  s tream s c ro s s in g  the scarp# They vary  in  form from 
b ro a d , shallow , e lo n g a te d  d e p re s s io n s ,  to  deep t re n c h ­
l i k e  ch anne ls , and the m a jo r ity  o f  them are  to  be found 
c ro s s in g  the c r e s t s  and e a s te rn  s lo p e s  of the stream  
i n t e r f l u v e s .  In  g e n e ra l ,  the shallow  open form i s  most 
common, and many of th ese  appear no t to  have c u t  th rough 
the  t i l l  which th ic k ly  covers the s te p .  The m ajor 
channels  have, however, been c u t  in to  s o l id  rock#
Apart from a c l a s s i f i c a t i o n  in  terms o f  s i z e ,  the 
channels  may be p la ced  in  th re e  groups:
1# Those c ro s s in g  the  c r e s t s  of minor w atersheds 
( th e re  are  numerous examples of th e s e ,  the 
b e s t  c ro s s in g  the  w atershed west o f the Nant 
Y sg a llen , which w i l l  be d isc u sse d  in  d e t a i l  
l a t e r . )
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2. Channels which score  the face  o f the  s c a rp .
These o f te n  b eg in  as h i l l s i d e  benches, some­
tim es tu rn in g  in to  more conven tiona l channels 
when t r a c e d  downvalley. The most n o t ic e a b le  
group of th e se  ( f i g .  54 ) a re  to  be found on the 
h i l l s i d e  to  the e a s t  o f Gwernfed Park  (179378).
3* Channels runn ing  down s te e p  s lo p e s ,  only some 
o f  which are  connected w ith  channels  in  group 1# 
They do n o t g e n e ra l ly  c o n ta in  s tream s, b u t  even 
so could be in t e r p r e te d  as g u l le y s ,  were i t  no t 
f o r  the f a c t  t h a t  they  fade away r a p id ly  downslope* 
and seem in  g e n e ra l  to  be unconnected w ith  the 
p re s e n t  d ra in ag e  system.
Channels such as those  in  group one have fo r  many 
y e a rs  been in t e r p r e t e d  as ’ overflow  ch an n e ls ’ , and the 
s i t u a t i o n  of th e se  channels  c ro s s in g  the  in t e r f lu v e s  o f 
sm all v a l le y s  t r i b u t a r y  to  the Wye v/ould im mediately 
su g g es t t h i s  o r ig in .  Ice  in  the  main v a l l e y ,  i t  would 
be suggested , would p e r s i s t ,  fed  as i t  was from the 
C e n tra l  Wales P la te a u ,  f o r  a c o n s id e rab le  time a f t e r  the  
ic e  in  the t r i b u t a r y  v a l le y s  had m elted . P r o - g la c i a l  
lak es  would thus form in  some of th ese  where the  n a tu ra l
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o u t l e t  i n to  the main v a l le y  was ic e -b lo c k e d , the  lakes  
s p i l l i n g  over the low est c o l ,  or perhaps along the ice  
m argin, in to  the  nex t v a l l e y .  One o f the  most no ted  
s tu d ie s  o f such p r o - g l a c i a l  lake  systems was th a t  o f 
K endall in  the  C leveland  H i l l s  (1902), and many sub­
sequent workers have invoked p r o - g la c i a l  la k e  systems 
ev idenced  by overflow  ch an n e ls . Recent work has shown, 
however, t h a t  many f e a tu r e s  o f them are  in c o n s i s te n t  w ith  
t h i s  o r ig in .  C e r ta in  o f them have been no ted  to  have an 
’up and down’ form (p e e l ,  1956): t h a t  i s ,  they do n o t 
have a c o n s ta n t  downstream g ra d ie n t .  W h ils t many 
ingen ious e x p la n a tio n s  have been pu t forw ard (P ee l, 1956; 
Tw idale, 1956) to  account f o r  t h i s ,  and to  r e t a i n  t h e i r  
supposed o r ig in  as o verflow s, o th e r  w orkers, n o tab ly  
S isso n s  (1958) have, a f t e r  in v e s t ig a t in g  numerous 
examples in  the  f i e l d ,  a r r iv e d  a t  the co n c lu s io n  th a t  
those p re v io u s ly  noted  were o f te n  p a r t  o f a more ex ten ­
s ive  system of channels the  e x is te n c e  of which was no t 
com patible w ith  the p r o - g l a c i a l  lake th e o ry .  An 
a l t e r n a t i v e  h y p o th es is  has th e re fo re  been p u t  forward 
by S isso n s  (1958) based  on evidence of the  e f f e c t iv e n e s s  
s u b - g la c i a l ,  e n - g la c ia l  and s u p r a - g la c la l  stream  e ro s io n
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from e x i s t in g  g l a c i e r s  in  S can d in av ia , which c o n s id e rs  
them to  have been formed by m eltw ater stream s flow ing  
on, in ,  m arg inal t o ,  and under the ice* The up and 
down p r o f i l e  c f  some has been ex p la in ed  as m e ltw a te r  
e ro s io n  under h y d ro s ta t ic  p re s s u re  w ith in  the ice#  This 
th eo ry  has been examined in  the  f i e l d  by o th e r  w orkers 
(P r ic e ,  I960 and 1963) and S isso n s  has suggested  t h a t  
many o f the  a rea s  in  which e a r l i e r  workers have in d ic a te d  
the  p resence  of p r o - g l a c i a l  lake  systems might p r o f i t a b l y  
be re-exam ined (S is so n s , 1963)* In  p a r t i c u l a r ,  he p o in ts  
out t h a t  in  view of an a l t e r n a t i v e  o r ig in  f o r  s o - c a l l e d  
overflow s, as o u t l in e d  above, b e fo re  the p resence  of 
form er p r o - g l a c i a l  lak es  i s  p o s tu la te d ,  more s a t i s f a c t o r y  
evidence such as s t r a n d  l i n e s ,  l a c u s t r i n e ,  and d e l t a i c  
d e p o s i ts  should  be produced*
In  the l i g h t  of th i3  re c e n t  work the channels  found 
on the f i r s t  s te p  o f the scarp  are  examined* I t  seems 
f a i r l y  c e r t a in  t h a t  they were a l l  cu t by m eltw ater*
Those in  group two seem to  be channels  cu t by m e ltw a te r  
stream s running  along the  margin o f  the ice  when i t  had 
v/asted to  a f a i r l y  low lo v e l ,  w h i ls t  those  in  group th re e
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a re  in t e r p r e t e d  as s u b - g la c ia l  chutes* These l a t t e r  
were f i r s t  n o t ic e d  developing  on a c t iv e  g l a c i e r s  by 
M annerfe lt (19*+5), where m eltw ater s tream s runn ing  on 
or m arg inal to  the  ic e  d isappeared  in to  i t ,  between the  
ice  and the v a l le y  s id e ,  c u t t in g  a s teep  channel i n to  
the  rock  as i t  d id  so .
I t  i s  not proposed  to  examine a l l  the m eltw ate r 
channels  shown on f ig*  54 in  d e t a i l ,  b u t  in s te a d  to  
examine the w ell developed s e r i e s  about the  v a l le y  o f  
the  ITant Y sga llen  (fig*  55 )•
The ITant Y sg a llen  r i s e s  a t  an a l t i t u d e  of about 
1,200 f e e t  on the f la n k  o f  the ?Turopa’ (fig* 50 ) ,  and 
b reach e s  the  second s te p  of the scarp  in  a deep V -shaped 
v a l le y  to  emerge onto the s h e l f  of the low est s te p  n e a r  
L lw yn-barried  Farm ( f i g .  5 4 ) .  At t h i s  p o in t  the s l a c k ­
en ing  o f  g ra d ie n t  appears  to  have caused the  fo n n a tio n  of 
a low cone o f  d e t r i t u s .  C rossing  the  f i r s t  s h e l f  i t  
becomes p ro g re s s iv e ly  more en trenched  u n t i l  n ea r  H eo l-y -  
gae r  i t  makes an ab ru p t tu rn  e a s t  in to  a deeply  cu t  gorge 
which f i n a l l y  opens out a t  Pont y r  Angel onto  the su r fa c e  
o f  the f l u v i o - g l a c i a l  d e p o s i ts  f r in g in g  the  f l a t  f l o o r  o f  
the  Wye v a l l e y  a t  t h i s  p o in t .
* The P e n -y -g e n g l  Gorges shown i n  P l a t e  55 .
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The abrup t bend o f the  Y sga llen  a t  H eo l-y -gaer 
i s  the  only major d e p a r tu re  from the N.W. t ren d  of the 
obsequent stream s of the  s c a rp ,  and in  view of the f a c t  
t h a t  th e  n o r th - e a 3 te r ly  course below the bend i s  approx­
im ate ly  along the  s t r i k e  o f  the s t r a t a ,  subsequent 
ad justm en t -  r i v e r  d iv e rs io n  -  might be expec ted . More­
over, the  c o n t in u a t io n  of the N.W. t r e n d  of the  upper 
s e c t io n  o f the stream  i s  marked beyond H eo l-y -gaer by a 
d r i f t  encumbered v a l le y  which hangs above the main Wye 
v a l le y  a t  Glasbury B rid g e . The q u a n t i ty  o f d r i f t  in  i t  
masks the  former g ra d ie n t  of the v a l le y  f l o o r ,  and a lthough  
i t  i s  d ra in e d  today by only a sm all stream  n ear  i t s  mouth, 
th e re  seems l i t t l e  doubt th a t  t h i s  was the  former course 
o f the Nant Y sga llen  b e fo re  i t  adopted the  n o r th -e a s tw a rd  
course through the  Pen-y -geng l gorge .
R iver cap tu re  i s  a p o s s ib le  cause o f  the  d iv e rs io n  
of the Uant Y sg a llen , a l th o u g h  as the new course i s  lo n g e r  
than  the  o ld , th e re  i s  no g ra d ie n t  advantage. Although 
t h i s  new course c o in c id e s  w ith  the s t r i k e ,  a f a c t o r  o f  
g r e a te r  im portance i s  i t s  co incidence  w ith  the  g en e ra l 
tre n d  o f  the m eltw ate r channels  ( f i g .  54)* As those  mapped 
as ’m ajor m eltw ater c h a n n e ls ’ have the  dim ensions of sm all 
v a l l e y s ,  the  p o s s i b i l i t y  a r i s e s  th a t  the  d iv e rs io n  was
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i n i t i a t e d  along  th e  l i n e  o f a major m eltw ate r ch anne l, 
which r e ta in e d  t h i s  d ra inage a f t e r  the  w ithdraw al o f 
the  ic e  from the  a re a .  I t  seems th a t  t h i s  i s  the  most 
l i k e l y  reason  f o r  the d iv e rs io n  and t h i s  h y p o th e s is  i s  
adopted h e re .  This does no t imply th a t  the new course 
o f the  Y sga llen  i s  n o t s t r u c t u r a l l y  c o n t ro l le d ,  th e re  
b e ing  good evidence th a t  i t  i s ,  e s p e c ia l ly  in  view of 
the  f a c t  t h a t  ( f i g .  55 ) the  r id g e  im m ediately so u th  of 
the  bend in  the Y sga llen  shows r e - e n t r a n t s ,  d ra in e d  on 
the  n o r th  s id e  by sm all t r i b u t a r y  on the Y sg a llen , a l l  
o f  v/hich are  in  l i n e  w ith  the new course  o f  the r i v e r .  
There i s  every reason  to  suppose th a t  m eltw ate r would 
d ra in  wherever p o s s ib le  over e x i s t i n g  c o l s ,  the lo c a t io n  
o f  which might be governed by s t r u c t u r a l  w eaknesses.
Exam ination of f i g . 55 re v e a ls  t h a t  th e re  a re  th re e  
o th e r  major m eltw ate r channels in  the  a re a , one c ro s s in g  
the  r id g e  n o r th  of the  abandoned lower Y sg a llen  v a l le y ,  
one n ea r  the fo o t  of the second sca rp  s tep  and one to  
the  so u th . In  a d d i t io n  th e re  a re  two minor m eltw ate r 
channels  (not in c lu d in g  those  s c o r in g  the face  o f  the 
second s c a rp ) ,  and a number of 1 m arg inal benches*on the 
face  o f the scarp  overlooking  th e  Wye. For convenience, 
the  p la n  of th e se  m eltw ate r channels  i 3  shown diagrammat-
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i c a l l y  in  f ig»  56 (a ) .  The key to  the numbering i s  
as fo llo w s ;
! •  L lw yn-barried  channel 
2. Tynllyne 
3# L lw yn-y-brain  
k* L i t t l e  Lodge
The most s t r i k i n g  i s  No* 6, the  T iruched Channel (see 
P la t e s  36 and 37 )* which tak es  the form o f a f l a t  
f lo o re d  t re n c h  about 50 f e e t  deep, and s lo p in g  s te e p ly  
down to  the  bench on the sou th  s id e  o f  the  Wye a t  
Llwynaubach* The anomalous form o f  t h i s  f e a tu re  was 
s u f f i c i e n t  f o r  an h i s t o r i a n  d e sc r ib in g  the  remains of 
the  Roman marching camp on the a d ja c e n t  h i l l  to  comment 
on i t  (Jones , 1958), e rro n eo u s ly  a s c r ib in g  i t  to  f a u l t i n g .  
On the  o th e r  s id e  of the abandoned lower Y sga llen  v a l le y  
an o th e r  channel, s im i la r ly  deeply cu t (the L i t t l e  Lodge 
Channel: No.!*.) appears  to  continue i t s  l i n e .  The g ra d ie n t  
o f th e se  two channels  suggest th a t  they  once fu n c tio n ed  
as one m eltw ater r o u te ,  a lthough  the  lower p a r t  of the 
L i t t l e  Lodge Channel i s  now a t  a l e v e l  o f  15-20 f e e t  below 
the f l o o r  of the upper end o f the  T iruched  channel. The 
L lw yn-barried  channel (po. l )  a lso  appears to  be con tinued
5* H eo l-y -gaer channel 
6 . T iruched 
?• G lasbury S ta t io n  
8 . Pen-y-geng l
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by channel 3 (L ly n -y -b ra in ) , and t h i s  a lignm ent of 
in d iv id u a l  channels  upon each o th e r  i s  a c h a r a c t e r i s t i c  
o f  the  whole s e r i e s  (see f i g .  54 ) ,  th e re  b e in g  a marked 
s e r i e s  of a lignm ents  a t  the fo o t  of the second s tep  of 
the  s c a rp .  C lo se r  exam ination  r e v e a ls  however th a t  
some in d iv id u a l  channels  o f  t h i s  s e r i e s  are  b e t t e r  
developed than o th e r s ,  and th a t  th e re  i s  no t a continuous 
d e c l in e  in  channel h e ig h t  from S*W« to  su g g es tin g
th a t  i f  they  were i n i t i a t e d  as one system , as t h e i r  
a lignm ent su g g e s ts ,  c e r t a in  e lem ents have been occupied 
by m eltw ate r lo n g e r  than o th e r s .  I f  the new course o f 
the  Kant Y sg a llen  i s  considered  to  be i n i t i a t e d  as a 
m eltw ate r channe l, the r id g e  c r e s t  opposite  t h i s  forms 
an im portan t e x c e p t io n ,  w ith  no channel a c ro ss  i t  in  
l i n e  w ith  the  F en -y -geng l gorge (No. 8, f ig .7 )>  a lthough  
a number o f  shallow  channels o ro ss  the nex t r id g e  to  the 
S«W. The reason  f o r  t h i s  i s  u n c le a r ,  a lthough  i t  i s  
p robab ly  of l im i t e d  s ig n i f i c a n c e .
The t h i r d  o f  the  major channels  i s  the  L lw yn-y-brain  
(No. 3) which drops as a s teep  s id ed  narrow channel from 
a b ro ad , f l a t - l y i n g  a rea  in  the Y sga llen  v a l le y  in to  the 
v a l le y  of the D igedi Brook n ea r  L lan igon . The two minor
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channels  are  th e  Tynllyne (l!o#2), which comniences a t  
th e  same f l a t  as channel 3 , b e fo re  c u t t in g  the  c r e s t  
o f  th e  I n te r f lu v e  and running  o b liq u e ly  a c ro ss  the  
con tou rs  in to  the  Digedi v a l l e y ,  and the  L lw yn-barried  
channel ( l? o .l ) ,  which i s  broad and sha llow , p o s s ib ly  
p a r t l y  duo to  i n f i l l i n g  by the  growth o f  a d e t r i t u s  
fan  (fig*  5 5 ) .
On the  sca rp  fa c e  overlook ing  the  rye  th re e  benches 
have been mapped which are  considered  to  have been cu t 
by m eltw ate r s tream s running  along th e  ic e  m argin , the  
ic e  in  e f f e c t  form ing the  one s id e  o f  the  ciiannel.
S im i la r  benches have boon d e sc r ib e d  by Manner f e l t  (1949) • 
All th re e  benches have a marked downstream slope* Only 
one o f th ese  (I o#7) was examined in  d e t a i l ,  and i s  
in c lu d ed  in  fig#  5 6 ( a ) ,  although  the  p o s i t io n  o f  a l l  th re e  
ia  shown in  f i g .  55 . The a laobury  S ta t io n  Bench 0 To*7) 
cu rves  around the  h i l l s i d e  from the  face  overlook ing  th e  
Wye in to  the  lower p a r t  o f  the form er Y sga llen  v a l l e y .
There i s  a tendency f o r  i t s  o u te r  edge to  be h ig h e r  than  
the in n e r  p a r t ,  ex cep t where, in  two p la c e s ,  minor channels  
n o tch  tine o u te r  edge , descending the  h i l l s i d e  f o r  a s h o r t  
d i s ta n c e .  I t  s lo p e s  from 1|£9 f e e t  a t  i t s  so u th e rn  end to
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approx im ately  3^5 f e e t  where i t  lo s e s  i t s  i d e n t i t y  in  
the  abandoned s e c t io n  of the  Y sgallen  va lley*
The h ig h e s t  p o in t  o f the  f lo o r s  o f the  channels 
d iscu ssed  above was determ ined w ith  a su rvey ing  a n e ro id , 
and the  r e s u l t s  are l i s t e d  below, the  e s t im a te d  he igh t*  
of the  co l b e fo re  g l a c i a l  m o d if ic a t io n  b e ing  g iven  in  
b ra c k e ts  :
TABLE 19•
MELTWATER GHAENEL HEIGHT : IK THE DICfoDI VALLEY.
1 . L lw yn-barried 508 (520)
2. Tynllyne 1+96 (515)
3. L lw yn-y-brain 493 (520)
1+* L i t t l e  Lodge 1+68 (1+95)
5. He o l-y -g a e r 1+35 (1+1+0)
6. T iruched 371 (620)
7 . G lasbury S ta . 1+07 ( -  )
0. Pen-y-gengl ------- (Post
(510)
*
This e s t im a te  was made by examining the  form of the 
r id g e  on e i t h e r  s id e  o f the channel, n o tin g  in  p a r t i c u l a r  
the p o s i t i o n  of the  b reak  of slope bounding the  head of 
the s te e p  s ide  slope o f the  channel, where t h i s  e x is te d *
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No. 5 was no t d iscu ssed  above, as i t  forms p a r t  o f  the 
abandoned lower Y sga llen  v a l l e y ,  b u t th e re  i s  some e v i ­
dence th a t  t h i s  was a t  one s tag e  u t i l i s e d  by m eltw ater 
e n te r in g  the  Pen-y-gengl channel ( i . e .  f low ing  in  a 
re v e rse  d i r e c t io n  a long the  former v a l le y  f l o o r ) .
Some of the  reasons  why the l in k in g  o f such channels 
w ith  p r o - g l a c i a l  lake system s has been Q uestioned in  
re c e n t  y e a rs  a re  given above. S trong independent e v i­
dence fo r  the  e x is te n c e  of such la k es  must be produced, 
and in  the case of the  D igedi V a lley , the  evidence fo r  
t h i s  i s  t h i n .  No d e l t a i c  d e p o s i ts  o r s t r a n d  l i n e s  were 
observed, and the  only p o s s ib le  a rea  where such a lake 
might have e x i s te d  i3  below P fordd  Las ( f i g .  55 ) where 
th e re  i s  an a rea  of f l a t  and marshy ground, f re q u e n t ly  
flooded  in  w in te r .  The L lw yn-y-brain  channel le ad s  out 
o f  t h i s ,  commencing a t  approxim ately  the  same le v e l  as 
the  f l a t ,  w h i ls t  the  Tynllyne Channel (No.2) a l so  
commences a t  i t s  edge, a lth o u g h  th e re  i s  a p e r c e p t ib le  
r i s e  from the f l a t  to  i t s  mouth, which i s  th re e  f e e t  
h ig h e r  than  Channel 3* To the  sou th  th e  f l a t  has been 
p a r t l y  oversp read  by the Y sg a llen  g ra v e l fa n .  This i s  
the  p o s s ib le  s i t e  of a form er la k e ,  a l though  f i n a l  judge­
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ment should  he re se rv ed  u n t i l  more o b je c t iv e  evidence 
(i#e# a n a ly s is  of the  d e p o s i ts  f lo o r in g  the  f l a t )  i s  
av a ila b le #  I t  i s  however, d i f f i c u l t  to  see how s e d i­
m entation  could  have occu rred  in  th i3  a rea  o th e r  than  
w ith in  a body of w a te r ,  and t h i s  could only have e x i s t e d  
i f  the low er Digedi was ice-dammed.
The m a jo r i ty  o f  th e se  ch a n n e ls .a re  th e re fo re  
in t e r p r e t e d  as m eltw ate r ch anne ls , some c u t  m arg inal to  
the ice  and o th e rs  b en ea th  i t  by c u b -g la c ia l  o r e n g la c ia l  
m eltw ate r  s tream s. S isso n s  (1958) has s t r e s s e d  th a t  
w asting  ic e  would th in  and d isap p ea r  f i r s t  on r id g e  to p s ,  
the ic e  in  the v a l le y  b e in g  th i c k e s t ,  so th a t  the ice  
margin would waste in  a l i n e  approxim ately  p a r a l l e l  to  
the contours# I t  i s  d i f f i c u l t  to  say , however, w hether 
a l l  the  r id g e  c r e s t  channels were cu t s u b -g la c ia l ly #
The f a c t  th a t  the  channels commence a t  su c c e s s iv e ly  lower 
le v e ls  as the  Wye i s  approached su g g es ts  t h a t  they  may 
have been m arg ina l in  o r ig in ,  b u t  the  course o f  channels 
k  and 6, f o r  example, c u t t in g  ac ro ss  the l in e  of the  
Y sg a llen  v a l le y  w ith  complete d is r e g a rd  f o r  i t  would 
support a s u b - g la c ia l  o rig in#  I t  may w ell b e ,  however, 
th a t  they  are  o f  complex o r ig in ,  b e in g  i n i t i a t e d  by
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s u b - g la c i a l  d ra in a g e , and l a t e r  adopted by ice  margin 
s tream s as the  ic e  wasted# This h y p o th es is  i s  adopted 
h e re ,  as a sequence o f  even ts  accompanying the w asting  
of the  ice  i s  i l l u s t r a t e d  in  fig*  56 (b )*
I t  i s  s u g g e s t e d  t h a t  w a s t i n g  o f  t h e  i c e  g a v e  r i s e
to  a m arg inal stream  running  a t  the  fo o t  o f the second
3tep  of the  scarp# Drainage down the  p re s e n t  Y sga llen
v a l le y  was p reven ted  by the ic e ,  and a s h o r t - l i v e d  lake
was formed, s p i l l i n g  a t  v a r io u s  tim es in to  the Digedi
v a l le y  v ia  channels 2 and 3 (Stage l )#  The presence
o f  tw o  o u t l e t s  i s  n o t  e a s y  t o  e x p l a i n ,  a l t h o u g h  t h e
d i f f e r i n g  form of channel 2 suggests  th a t  i t  may have
been formed by lake  w ater e n te r in g  a temporary opening
in  the  ice  when the l i p  of channel 3 was a t  a h ig h e r
l e v e l ,  and the ic e  margin was h ig h e r  on the  n o r th - f a c in g
s l o p e  a t  T y n l l y n e .  The l a k e  seems t o  have d i s a p p e a r e d
due to  i n f i l l i n g  and e ro s io n  of the  o u t l e t .  I t  i s
p o s s ib le  t h a t  b e fo re  a lower o u t l e t  opened fo r  m arg ina l
d ra in a g e , m eltw ate r was d ra in in g  from the ice  in  a
re v e rse  d i r e c t io n  a long the Y sg a llen  v a l le y  in to  the  lake
a r e a  ( p r o b a b l y  d r a i n e d  a t  t h i s  s t a g e )  an d  e a s t w a r d s  v i a
+
channel 3* fo r  n ea r  L lw y n fi l ly  (fig#  50) a fan  o f 
g r a v e l ly  m a te r ia l  can be seen s lo p in g  in  an e a s t e r l y
+ Grid R ef. 199 389.
d i r e c t i o n .  F u r t h e r  w a s t a g e  of t h e  i c e  r e s u l t e d  in  
t h e  u n c o v e r i n g  of a lo v /e r  c o l  on  t h e  s i t e  of t h e  Pen-y- 
g e n g l  c h a n n e l ,  and  i n i t i a t i o n  of S t a g e  I I  ( f i g . 56 (B)*
The absence of a channel on the r id g e  between Nos. 1 and 
k  may in d ic a te  th a t  m arg ina l d rainage had te m p o ra r ily  
e n te re d  the  ic e .  I t  would seem, however, from es tim a te d  
h e ig h ts  of the p r e - e x i s t in g  c o ls  g iven in  T a b l e  19 tha t 
r e l a t i v e l y  s l i g h t  wastage of the  ice  would have allowed 
the opening o f channel k  which perhaps fed  channel 8 
v ia  the  abandoned Y sg a llen  v a l le y  (5)> b e fo re  a more 
d i r e c t  ro u te  opened (Channel 6, Stage I I I ) .  V/ith the 
opening o f  ro u te  IV along the  face  o f the  s c a rp ,  channel 
U v/as abandoned, and in  th e  absence of benching  on the 
h i l l  face  immediately n o r th  o f  channel 7? d ra inage  
appears to  have con tinued  v ia  channel 6 or r e - e n te r e d  
the  i c e .  The sm all channels  no tch in g  the  bench of 
channel 7 a re  evidence th a t  the l a t t e r  d id  occur a t  one 
s ta g e .  The c u t t in g  of channel k  below the  l e v e l  o f  
the en tra n ce  to  channel 6 does suggest however th a t  
m e ltw ate r from the form er had abandoned the  channel 6 
ro u te  b e fo re  channel 8 opened, p o s s ib ly  e n te r in g  the 
w asting  ice  tongue in  the Y sga llen  v a l l e y .
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I t  w i l l  "be observed th a t  th e  th re e  major m eltw ate r 
channels  c ro s s in g  the n o r th  r id g e  (channels 3 ,  5 and 6) 
a l l  le ad  down e v e n tu a l ly  to  the t e r r a c e  o f f l u v i o - g l a c i a l  
d e p o s i t s ,  channel 3 be ing  con tinued  by major m eltw ate r 
channels  a t  Tylau (2U+1J.07) and Waun-derwen (2181+13)# 
n o r th  o f L lan igon . The low l e v e l  of th ese  l a t t e r  
channels  -  between 300 and 1+00 f e e t  -  su g g es ts  t h a t  they 
may have been u t i l i s e d  by m eltw ate r a t  s tag e  I I  (fig*  56(B). 
As s tag e  IV r e q u i r e s  an ice  l e v e l  o f  over U00 f e e t  a t  
G lasbury , i t  seems u n l ik e ly  t h a t  the  fo rm ation  of the  
kame te r r a c e  between G lasbury and Hay (290-315 f e e t )  was 
contemporaneous w ith  th is*
(&) The Glas Waen Overflow.
South o f Llyswen ( f i g * 50) th e re  i s  a wide c o l  175 f e e t  
above the f l o o r  o f the  Wye v a l le y  which le a d s  in to  the 
sm all v a l le y  o f  the T r if f rw d , a t r i b u ta r y  of the  Dulas 
which i s  i t s e l f  co n f lu e n t w ith  the  L ly n f i  n e a r  T a lg a r th .
This c o l .  appears to  have been a through ro u te  fo r  
a d i f f l u e n t  tongue of the Wye ic e ,  here b eg in n in g  to  move 
e a s t ,  because :
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1* the  w idth  of the v a l le y  f a r  exceeds the e r o s io n a l  
competence of the sm all s tream  which a t  p r e s e n t  
d ra in s  i t ;
2 . the co l and the lower p a r t  o f  the  T r iff rw d  v a l le y  
i s  th ic k ly  d r i f t  encumbered* This d r i f t  can 
only have been d e r iv e d  from the  Wye, as i t  
s tands  in  c o n t r a s t  to  the t e r r a i n  to  the so u th  
and west which i s  rem arkable f o r  i t s  absence of 
re c e n t  g l a c i a l  forms.
This th rough  ro u te  from the  Wye to  the L ly n f i  a t  
T a lg a r th  was mapped m o rp h o lo g ic a l ly , and the  r e s u l t  i s  
shown in  fig*  57 •
The s i g n i f i c a n t  m orphological f e a tu r e s  may be 
summarised as fo llo w s :
South of Llyswen the  sm all stream  r i s i n g  in  the  co l 
and t r i b u t a r y  to  the  Wye runs in  a deep V-shaped v a l le y  
below the le v e l  of two s lo p in g  benches. South o f  th e se  
i s  a marshy f l a t ,  f lan k ed  on th e  sou th  and west by an 
a rea  o f r id g e  and k e t t l e .  This f l a t  i s  a t  p re s e n t  
d ra in ed  th rough  these  d e p o s i ts  v ia  a narrow gap in to  
the T r i f f rw d , w h i l s t  the w atershed  between the  Wye and
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L ly n f i  d ra inage  has an in d e te rm in a te  course along the 
n o r th e rn  edge of the f l a t .  The T r iff rw d  v a l le y  i s  
f lan k ed  by a bench o f g ra v e l  to  the e a s t ,  pocked here 
and th e re  by k e t t l e  h o le s ,  w h i ls t  the  v a l le y  f l o o r  i s  
occupied by a low t e r r a c e .  Near the confluence w ith  
the  Dulas the  v a l le y  i s  r e l a t i v e l y  w ide, i t s  sou thern  
s id e  b e in g  3pread w ith  m orain ic  m a te r ia l ,  b u t  eastw ards 
i t  narrow s, where the  Dulas b reaks  th rough  a mass of 
g ra v e l  alm ost b lo ck in g  the  v a l le y  a t  T reg u n te r  (1363+0)# 
There was a f in e  exposure o f these  s t r a t i f i e d  g ra v e ls  in  
I960 d u ring  road improvements h a l f  a m ile west o f  B ronllys#  
The g ra v e l  d ie s  away a t  B ro n lly s  to  be re p la c e d  by a t i l l -  
covered bench f la n k in g  the f lo o d  p la in  o f the  L ly n f i ,  
w h i ls t  the f lo o d  p la in  i s  r e s t r i c t e d  in  e x te n t  by the 
p resence  of a la rg e  d e t r i t u s  (g rav e l)  fan  a t  the mouth 
of the Snnig  va lley#  M eltw ater channels are  p a r t i c u l a r l y  
numerous on the f la n k  of the h i l l  e a s t  o f  the lower 
T r i f f rw d , w h i ls t  o th e rs  are  to  be found c ro ss in g  the  spur 
d iv id in g  the Dulas from the  L ly n f i  ( f i g # 57 )•  in  
c o n t r a s t  to  t h i s ,  the  Dulas v a l le y  above the  co n flu en ce , 
as too the L langorse B as in , shows no c le a r  ev idence of 
g la c ia t io n #
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The Glas Wen co l p robab ly  fo llow s a zone of
V
s t r u c t u r a l  weakness, f o r  i t s  alignm ent i s  matched by 
th a t  of a s e r i e s  of s tream  segments and c o ls  to  the 
so u th -w es t,  w h i ls t  in  the  o th e r  d i r e c t io n  a l i n e  drawn 
th rough  i t  c o in c id es  w ith  the remarkably s t r a i g h t  n o r th  
s ide  o f the  Wye v a l le y  between Glasbury and Rhydspence. 
The p r o b a b i l i ty  th a t  the  Wye below G lasbury i s  e x p lo i t in g  
an e x te n s io n  of the  C r ib a r th  D isturbance has been s t a t e d  
by T*R* Owen (persona l communication), and has been d i s ­
cussed  in  an e a r l i e r  sec tio n *  The ex a c t l i n e  of the  
D is tu rbance  n o r th - e a s t  o f  Brecon i s ,  however, u n c le a r ,  
a lthough  stream  alignm ents  suggest the  p resence  of two 
major s u b - p a r a l l e l  f a u l t s ,  the one fo llow ed  by the Dulas 
v a l le y  below F e l in f a c h ,  and the  o th e r  by the  Glas Wen co l 
and v a r io u s  sm all a l ig n e d  v a l le y s  between th e re  and 
Talachddu. Ice  moving a c ro ss  the s i t e  o f  the  Glas Wen 
co l from the  Wye would thus  almost c e r t a in ly  have u t i l ­
is e d  a p r e - e x i s t in g  v a l le y  and col*
The sequence of e v en ts  re sp o n s ib le  f o r  t h i s  assembly 
o f m orpholog ical f e a tu r e s  appears to  have been f i r s t ,  
g l a c i a l  b reach in g  o f the  Triffrwd-Wye w atershed  by a 
tongue of ice  from the  Wye g la c ie r*  B reaching  of w a te r -
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sheds on a m ajor so a le  was f i r s t  dem onstrated  in  the 
B r i t i s h  I s l e s  hy L inton  (19U9), and i t  seems e n t i r e l y  
reasonab le  to  p o s tu la te  movement of ice  a c ro s s  an 
e x i s t in g  low c o l ,  so deepening i t  to  i t s  p re s e n t  form. 
This ice  tongue must have been a t  a h e ig h t o f  6-700 f e e t  
O.D., and i t  appears  to  have pushed eastw ards on e n te r in g  
the  Dulas v a l le y  to  r e jo in  the  main body of ic e  a t  Aber- 
l l y n f i  on a bench to  the  sou th  o f  the  r i v e r .  C e r ta in ly  
r e c e n t  g l a c i a l  forms between T a lg a r th  and A b e r l ly n f i  
suggest a ground m oraine. At t h i s  s tag e  too  the  ice  
appears to  have overwhelmed the  spur e a s t  o f  L l a n f i l l o ,  
le a v in g  hummocky t e r r a i n  seamed in  p la c e s  by m eltw ate r 
ch anne ls . This e a r ly  3tage i s  a lso  t e s t i f i e d  by the 
numerous m eltw ate r  channels  c u t t in g  o b liq u e ly  down the 
h i l l  s lope n ea r  T a lg a r th  Sanatorium  (13735U) the  h ig h e s t  
o f  these  commencing a t  over 600 f e e t ,  and p robab ly  of 
s u b - g la c ia l  o r ig in .  There a r e ,  however, g ra v e l  d e p o s i ts  
above B ro n lly s  a t  600 f e e t ,  and the m arg inal d ra inage  
re sp o n s ib le  fo r  th ese  appears  to  have escaped  eastw ards  
to  Coldbrook (15^360).
The co n s id e ra b le  g ra v e l  d e p o s i ts  b o th  in  the 
T riff rw d  and Dulas v a l le y s  su g g es ts  th a t  much o f  the
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m arg in a l d rainage o f  the  Wye g l a c i e r  c ro ssed  the  co l 
when only dead ice  remained in  the  T r i f f rw d  v a l le y .
K orth  of T regun tc r  th e re  i s  reason  to  b e l ie v e  th a t  the 
v a l le y  was form erly  com pletely  f i l l e d  by outwash, b u t 
in  the  T riffrw d  v a l le y  g rav e l appears to  have accum­
u la te d  e x te n s iv e ly  only on the e a s t  s id e ,  p robab ly  as 
a karne te r r a c e  ( f i g .  57) m arg inal to  s ta g n a t in g  ic e .
On th e  opposite  s id e  o f the T r iff rw d  a pronounced m e lt­
w a te r  channel swings in  a h a l f  c i r c l e  downsiope, alm ost 
to  the  l e v e l  o f  the  v a l le y  f l o o r .  T h is  su g g es ts  t h a t  
the  la c k  of kame d e p o s i t s  on t h i s  s id e  may be due to  the 
d isappearance  of m arg ina l dra inage  b en ea th  the  i c e .  A 
ro u te  was p robab ly  m ain ta ined  th rough  the w asting  ic e  
f o r  e n - g la c ia l  d ra inage  in to  the b a s in  about T a lg a r th .
I f  t h i s  were not the  case Y/ater would have been dammed 
up in  the Dulas v a l l e y ,  and th e re  i s  no evidence of t h i s .  
I t  would be expected  too th a t  outwash g ra v e ls  would have 
accum ulated in  the  Dulas v a l le y  (above L l a n f i l l o ) , b u t  
th e re  i s  no evidence of t h i s  e i t h e r .  This i s  in  marked 
c o n t r a s t  to  the e x te n s iv e  g ra v e ls  on the e a s t  s ide  o f the 
v a l le y  v/hich suggest an im portan t m eltw ate r  system la y in g  
g ra v e ls  on and m arg ina l to  b locks  o f s tag n an t ice  alm ost 
as  f a r  e a s t  as B ro n l ly s .
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F a r th e r  up the  T r iff rw d  v a l le y  r id g e s  of d r i f t  
c ro s s in g  the  v a l le y  t r a n s v e r s e ly  suggest an ice  h a l t ,  
p o s s ib ly  a f t e r  th in n in g  had detached s tag n an t masses 
f u r t h e r  down va lley*  I f  t h i s  i s  a r e c e s s io n a l  moraine 
i t  seems to  be p a r t l y  covered by outwash* A f u r t h e r  
r e t r e a t  o f  the ic e  r e s u l t e d  in  ponding o f w ater b eh ind
t h i s ,  and the m arket f l a t  o f  marshy ground su g g es ts  t h a t
-
th e re  was a temporary lake  which was e v e n tu a lly  d ra in e d  
by the  c u t t in g  of i t s  sp illw ay  in to  the  T r iff rw d  v a l le y  
to  lake  f lo o r  lev e l*
(e) The Lower L ly n f i  Valley*
T his  a re a ,  between T a lg a r th  and A b e r l ly n f i  r e q u i r e s  
s e p a ra te  trea tm en t as the  main f e a tu r e s  o f  i t s  morpho­
logy are  no t the same as those  d isc u sse d  in  the Wye 
v a l l e y .
I t  i s  b a s i c a l ly  sim ple in  form w ith  a t i l l  covered 
bench on b o th  s id e s  of the  v a l le y ,  b u t  b e s t  developed on 
the  so u th  s id e ,  where i t  d e c l in e s  in  h e ig h t  from ju s t  
over U00 f e e t  n ea r  T a lg a r th  to  approxim ately  350 f e e t  
west o f  A b e r l ly n f i .  T h is  bench i s  shown on f ig s*  51 and 
57 • ,  b e in g  mapped as a ’ f l a t  o f  in d e te rm in a te  o r ig in ’ • 
I t s  su r fa c e  shows a number o f e lo n g a ted  mounds (showing
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t i l l  exposures  in  p l a c e s ) ,  p robably  d ru n l in s ,  which 
a re  g e n e ra l ly  a l ig n e d  in  a SW-1JE d ire c t io n #  In  the 
ce n tre  of th e  v a l le y  the  f lo o d  p la in  of th e  L ly n f i  i s  
w idest n e a r  T a lg a r th ,  ta p e r in g  to  d isap p ea r  n e a r  Three 
Cocks J u n c t io n ,  where the  L ly n f i  c u ts  a minor gorge 
b e fo re  descending to  the  l e v e l  of the  Wye f lo o d p la in .
The L ly n f i  f lo o d p la in  appears to  grade to  the  l e v e l  of 
the  kame te r r a c e  in  the  main valley#
The r e l a t i o n s h ip  of th e  t i l l  bench and the  kame 
te r r a c e  can b e s t  be seen sou th  o f A b e r l ly n f i  where they 
are  s e p a ra te d  by a d i s t i n c t  b lu f f -  Exam ination of the 
upper L ly n f i  v a l le y  shows th a t  the  bench i s  no t developed 
th e r e ,  and i t  i s  suggested  (as p re v io u s ly  in d ic a te d )  th a t  
the  bench su rface  i s  the  ground moraine of the g l a c i e r  
which over-rode the  a l a s  Waen c o l .  Outwash from th a t  
source a t  a l a t e r  s tag e  p o s s ib ly  r e s u l t e d  in  the  excav­
a t io n  of the  v a l le y  f l o o r  to  i t s  p re s e n t  l e v e l ,  the  
i r r e g u l a r  form of th e  face  of the  b o u ld e r  c lay  bench be ing  
accounted  fo r  by slumping and s o l i f lu x io n #
(f )  C ravel F ans.
As in  the Usk, g ra v e l  fan s  are  a p e r s i s t a n t  f e a tu re  
o f the  morphology o f t h i s  p a r t  o f  the  Wye v a l l e y .  They
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a re  to  be found alm ost everywhere where stream s descend 
from h i l l  a re a s  to  the  aggraded f lo o r  o f  the V'ye v a l le y  
or i t s  major t r i b u t a r y ,  the  L ly r .f i ,  T h e ir  lo c a t io n  i s  
shown in  f ig s*  51 and 57, *afl th e  d i s t r i b u t i o n  o f  g ra v e l  
fa n s  in  th e  Usk and V/ye i s  s e p a ra te ly  shown in  f ig *  34 •
The o r ig in  o f th e se  f e a tu r e s  has been d isc u sse d  in  
r e l a t i o n  to  those  in  tiio Usk, and as th e re  i s  no reason  
to  th in k  th a t  those  o f  the  uy© are  s i g n i f i c a n t l y  d i f f e r e n t  
from those  o f th e  Usk, t  ey w i l l  no t be co ns idered  in  
d e t a i l .
5* OOlTOLUSICmB.
The c o n t r a s t  i s  e v id e n t  between the M angorse  B asin  
and th e  Wye v a l le y ,  the  or© showing l i t t l e  evidence of 
g l a c i a l  a c t i v i t y ,  and th e  o th e r  an abundance o f f r e s h  
g l a c i a l  forme. I t  i s  o u i te  c l e a r  t h a t  the  l a s t  advance 
o f  th e  ic e  w ith in  t h i s  a re a  was e s s e n t i a l l y  a v a l le y  
g l a c i a t i o n ,  and lowland c roas  am idst the  h i l l s  which d id  
n o t form o u t l e t s  from arena o f ic e  accum ulation were 
s u b je c t  l a rg e ly  to  the  o p e ra t io n  o f  perir;3 .ac ia l p ro c e s s e s .  
In  th e  case o f the  L longoree B asin , no im portan t v a l le y  
e n te r s  i t  from the  su rround ing  upland a re a s  o f  the  Eppynt, 
Beacons or the  Black lo a n ta in s ,  and th u s  during  a v a l le y
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g la c i a t i o n  i t  would remain as an u n g la c ia te d  enclave*
There i s  a lso  the  c o n t r a s t  between th e  Usk and the 
Wye v a l l e y s .  D esp ite  the  f a c t  t h a t  the  form er has 
im portan t a re a s  of ic e  accum ulation much lower w ith in  
i t s  d ra inage  b a s in  than  the  Wye -  f o r  example, the 
im portan t c o r r i e s  o f  th e  Beacons and the  n o r th - e a s te r n  
scarp  o f the  C o a l f ie ld  -  th e  l a t t e r  v a l le y  shows f a r  
more abundant evidence of g l a c i a l  a c t iv i ty *  In  p a r t i c ­
u l a r ,  m eltw ate r channels  and f l u v i o - g l a c i a l  forms are  
much more ex ten s iv e  than  in  the Usk, w h i ls t  in  the 
low lands to  the  e a s t  the  much l a r g e r  sp read  of m orain ic  
d e p o s i t s  in  the P la in  o f H ereford compared w ith  th a t  o f 
the  Vale o f  Qwent i s  ev idence in  i t s e l f  o f  the s iz e  of 
the  r e s p e c t iv e  g l a c i e r s .  F a c to rs  which have c o n tr ib u te d  
to  t h i s  c o n t r a s t  in c lu d e  the  l a r g e r  catchment a rea  o f  the 
upper Wye, and i t s  more w e s te r ly  lo c a t io n  w ith in  the  Welsh 
m a ss if  ( r e s u l t in g  in  h ig h e r  p r e c i p i t a t i o n  v a lu e s ) .
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